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Abstract of JP2001 143741 

PROBLEM TO BE SOLVED: To make the 
surface pressure within a fuel cell stack 
uniform as well as constituting the fuel cell 
stack long sideways. SOLUTION: A first fuel 
cell stack 12 is constituted long sideways and 
its transverse dimension H1 is set to more 
than two times its longitudinal dimension H2, 
for example, the ratio of the transverse 
dimension HI to the longitudinal dimension 3:1 
The pressurization means 145 comprises 
three dish spring 146a-146c disposed in a row 
into the transverse direction corresponding to 
the ratio of transverse to longitudinal of the fuel 
cell stack 12. 



F I G.12 




Data supplied from the esp@Genet database - Worldwide 



http://v3 .espacenet.com/textdoc?DB=EPODOC&IDX=JP200 1 1 4374 1 &F=0 



2008-04-30 



mB^\mm u p) 02) ^ H ij^ |^ ^ ^ (a) (ii)»fftiiRiiM»# 

#iS200i- 143741 
(P2001- 143741 A) 
(43)i»IB ¥^13¥5^25B(200L5.25) 



HO IM 



8/24 

8/02 



F I 

HO IM 



8/24 
8/02 



T 5H026 

r 

S 

z 





4$B2000-261260(P2000-261260} 


C71)tUBiA 


000OOU35W 










(22)0UaB 


7iEKl2<F 8 ^30 B (2000. 8. 30) 










(7%)fei»« 


aim 




1$H¥1 1-249823 








spJ«11^9^ 3 80989.9.3) 








H*(JP) 


























(74)f^aA 


iooor/665 














F^'-AO^) 5H0i» AA06 (XX)3 0008 OCID CV08 



(54) 



(57) imm 

mm ] •/ 5r m^-th tti> 

2mJ±. «H^Hltfg^H2<0Jt*«B& 

ixS 3fflcom<fia 146 a~ 146c 



F I G.12 

C 

122a <==0 63 12Qa 



rri 1A6c 146b 146a 
^1 , 145 134^^128 


u 


H2 


7 N / 

1201) 152 122b 
U . HI a 





!(2) 001-143741 (P200 1-143741A) 



9. 

fcttc. t?iam«wi!m«?fl!-<r;K7)aji:^i6)Msafc:x>'F 

i: t . frie»{2Mm?fi-fe:/i'OSJi:triS]M«tx y K 
-rv-vimwL^tihmmM.x9'y':'x:h'^x. 

fl!Efr<0x>Hr^-hffl!ltcl6»t'?>n. aii^ilTV^SfJ 



f\W(!i.x9'v9\zii\\x. mL^yYTv-Y^w&y^ . 
Tiessfi, wmmimiim'm.'zn^-kw^mz 
~wm\zum-thmi^\'sif-)i' v t . 
mmiMii-f^^fi'hffymmz^^-tmmv -y i^-v t , 

[000 1 ] 

iSi&ry- Huamffii: y- ^'fl8^!:•c^l5^•c«l«§ 

SJi^TfSiMSSlwx:^ FTP- F*«i^$*i^«mma!LX 

rJ'-y^'tcW-f-S. 
[0002] 

^^*>3c8i!K (m^:^y^smii) i)-^^xtwmwi<^ 
mmiz^ti-^tLTy- mmmiiiT/:iry- KHMSr 
nm.Lxmi&^tifzM^{i!m\mm-*^f^i. -fe^v-^tc 

\y~i9i:m^fzimm-rh:ibizx o , mmmmx9 

'y9bLXim^tiX^^i>. 

[000 3] z<om<^^vmx^'y9izi5\,^x. ry 

-vmmmizmt^$tit:mi:^'x. mtii. 

t:mMnm^ifrLx:^v-mmmm^b^mth, ^ 
miz^tfimfmmmmtzM*)tii^ti. mm<7ms^ 
x^;i.dft txnm^tLh. ^y-Kffijsffit^ii. 

its. 

[ 0 0 0 4 ] i: -?>T% mi^mx9 'v^ncommu 
ifimcthb. nm&mmfimizLx^msjmT 
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100 0 51 ^ZT. mtii. i¥m^¥fm5, 4 84, 

J: 0 . rniiSmmi^x ^ ••/ ^ ^«=^«Sa^#ttllSt- i> J: 
[0006] 

[00 07] L*>i>. ±lBi7)«^fi^T'{i. x>Hru 
- h 4 li<7)IUf ia t&ffifft ^ it'ffCS) S . vl ixtc J; 

[00081 ^^m\±z<7m(Dfsmkmm-h t>ot'j> 

•5. j8!!iR«?l!!X^' y^'^<7)«$:6-|Bj<^^S-:^(c5a 
[00091 

Mwrnrnx:?./:?-?**. m^mm^Mivf^i^f.^-finz 

^c<ryw)ijmszm^'^ix. ^ammifi(nm^<m 

^<7)m^ijf^<^-mm^snzmRit^ti. mm. m 

x^-ximjiz-ism-r^zta^T^hbthiz. mm 
mm&x^ «y ^? sr mmmii^<7)mrmzm^iziRm-ri> 

[00 101 j«PRfl7fix^' y^'<o-:fr<7)xyh- 

hiz. mjjco:i^y)iru-hmizwrf3mzmizmm^ 

fiS 2mLhOJl»ffc«-fiii.^jDE*a3&<ffiE$ixS. 
L*»t, 2fflljUi<7)Jltfia*U?iUcffiS§<iTt5 

mmmiiLm\9m-^MzMtxim 
ij^-oinmizmiMH-rfiin^-ttzbij^sjmiz^j:^ . 



[00 11 1 Wi^2tz{}M>immtL:^i'y^-C 

(4. mm.nmm^fu<Dm^btmm<oitimn i 
<r>miitizm&^tix\^h. :L<ntz»). fmn.mx:s^ y 

[ 0 0 1 2 1 $ i?>tc. mcms tC^&ftmmTft;^:? -x 

sMiLjmwM-^^/i^m'f-ifj^izw.wmmm^iih 
bbhiz. :i<7)$^miimm&^fi^<mmmii^mM^-)3 
m^izm^^ti. '^<7)mmm<mtm(D2miiUiiz 

[00131 ^hiztti. n^4izmmmmMx^ 
•y^'-ciis i^mmnm^/ufmvm<ommbimm 

0. mL<r)miia.i:^mm^mizMLximizsm-i> 

mmizi^itth z b mm^z-o: t . 
[00 141 tfc. msm5iz^^m\mmx^-yi'X' 
f4. $^mimmm'tfUi}mM<oMijjmizm^^tLi,b 

trii^-i-^ bbhiz. m^iLxmizmtim<mm'ti z 
b*^^j:<. m\mmxi^'y^(7Mi^i.ximimmBi)^ 
-:>^mmizmr^ti&. 

[ 0 0 1 5 1 $ ^>tc, it^6 {z^tnmmmxif y 9 

X'\i . jSJE#-^gW*^m{ffc(citm LT«l:^|6i(c 2 ^Jtc 
ffia§ii-l. 6 ffltlho V -y ri^- h Srfii.T V . 

i»ih LT . jgmiijfi;^ -y ^-kmimm^rnkzim 

mm-hm:m]^z<m^'^cfh z b ti^x% h . 
[00 161 ^t>izit:. m^7tzg^hfmmmxi^ 
•y^-c<4. mmm^m-tj\^(7)m-mbimm<oit^. 

B&3 : 2tC^$n-CV%^. ZCDfcib. mz. WUff^iZ 

mizntxt^tzms-rhzba^'^. mimmmm 
m-tju±m^zMwmi}^-:>m-izm&i:n^-ri ztti^ 
mizKch, 

[00171 *7t. iS3^«8fc:^S«!m^?l!!X:J' y:?T' 
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[0018] 

X A 1 0 (ommtfrnvh h , 

(00191 jSm^i'^^xA 1 0{4, Ai^im 
^lt5^X/m2j!mmi&X:?'yi^l2. i4<Dm-m<o 

-im«imm^mfs.-ttmi x.y Hri^- m 6 . is 

[oo2o}mit3^tfm2immmy^:s^'y^i2. i 

4 <Dm~m<^fmummsx$) i.sg2xyHr^-h2 

4. 2 6ffi!ltcJ4. li^nBBlt}J:l/fm2«!!!l4m^t!I^:J'•y:7 
12.1 4lcStLTji^xrx, mimW:^iiXXJ^MiiS. 

i¥<omikbmtiiinotiifxommm2 8**«;^a*tL 

5. mitJJ:tXm2«?mm?ft^^v^ 1 2, 14(4. JR 
h3 ltcH^$tlS. 

[002 1] SSI «»mm?l!!X:J'>y:5' 1214. msmi/ 
ia4lCS^-rJ;o(C. #fi[MmM-fe;^3 2i:. ^^t)*© 
«8^m?fi-fe^l^3 2 SrS^i^-r^SSl is J:t/m2-fc^NV-^' 
34. 3 6i:S:«li.. ::ti/5.*««a«^'t-t*¥:6-|6i 
EPA:fir(6i) {c««$fiTv^s. mi*«m«?fl!;^^-y^' 1 

2{4. ^iiitLxm.:fjmki^Lxi5*). mmj[^ 

9iB:Srifij) **a:^:6-|6ilcfg(6i-fl)i:i:tfc. MSIIj^ 
[0022] «CiMf4«?6-(r;l-3 2(4. Wi^l^^^mM 

^4 2(^(4. mm. ^jinmT$>6^nM:^-yn> 

^-J^mi}^i^^j:l^lt5XX/f^2:ff^t&fm44 . 4 6 

[0023] m{iHmmm-^f\^3 2<oMMfcJ4. m i fc 

J:t^m2;<rx^r y h4 8. 5 OiW^n. lilfeiSlxr 
Xir.yh4 8«4. ;5^y-Hil!ltS«i4 0tJj:lXSSl;<r;^te 
fijyi4 4 S7ty)cr);*;#:5:mg|I 5 2 S-W^l.- 

mtm2^x->--yh50ii, ry-¥mwM4 2i5 

542:«^«.. *{a«mm?l!!Hr;l'3 2i;|llt>J:t^lB2 
;yx^r.yh48. 5 0}ii}<. mitiXX/m2-tJ-^l^-^ 
34. 3 6{cJ:-5T8l5J^$ixS. 



[00 24] IS l-bAl/-^' 3414. ;*y--Kffl!imffi4 

0 tC*t|6j-t l>® 3 4 a tJ J; t^RitfflatfOffi 3 4 b 35i«g:^rjg 

1 1 1 1 . fflia 5 5 b *«fi:^^rinltcfg(6i LTil 
[ 0 0 2 5 ] m 1 -t:>'N*^~:J' 3 4 OMffl 5 5 biffleoMSIS 

MSi5±a5MU4. m^^xtt:it^x'S)&m{m}(f:^ 

S:jljS$-li-S^«)<r)|g<tW;{rxAP 5 6 a i: . 
m<r>^:^Xi:mi^-tltctf>(Oim:^XKa 5 8 a fc 

1 -tyNV-^' 3 40^25 5 bllJc^PiSgSglJTasiSIC 

{4. m^/fxtans 6h ttm^xtaas 8b kifi. 

mim:ffXXO 5 6 at> J:tXjiim;«rxAP 5 8 a 

xm'r(^tix\>^h. 

( 0 0 2 6 3 m 1 •fe-''?!/'-:? 3 4 5 a<OTSS« 

(C{4. :5^93C:^ri6l{C:gR^4ocO?^ai«{*:AP6 0a~ 
6 0d*iifttt^>itSi:i:t)(C. C:<0|gl-fe>'NV-^'3 4 
<0:^5 5affl|<0±«95tC{4. |^a»C. ^93C:firi«iI{C:^R 
'5r4-:>c7)JftaS^f*aiP6 0e~6 0hAiigtt^>ixS. 
ai«*AP 6 0 a~6 0 d t{4. *$*^x^^>^^y a 

[00 2 7] IKHi/NV-^34(7)W34afc:{4. K-fb 

Sil;<f;^AP 5 6 atcMlii-f 2> 1 0:^^tl^nmLLt: 

m 1 m^i:ffx^m e 2*\ ^^^jf^izmf \.^£ift^ 
myfmizm*-iXWLVthin.h. ^\mcM-»xmim 

6 2{4. 3:i?.<r>%2mcmi}X^^m^3i,Z^^\^.m 

t^2mmiix^m^ ^t^^ax'^u 5 e btc 

Jiii-rS. mH:^NV-^'3 4(C<4. rJ'^fn.y HJfiiffl 
0?La56 33&«6@rarfc:}^«SnTv%|,, 
[0028] m2-byN-^-:J' 3 6 <4^:^rjg«{Cjgfig?tl 
•CtJO. C:<0lS2-fe>'N'U— :J'3 6cOS)a64bffl9cr)MS 

iita5±a5fl!iic{4. s^^ksii^y^AP 6 e ajs it/ssm^yx 

AP6 8a*«Ka}^fig§ixSi:i:tfc:. -ec^iJiJJSIsarF 

wmz\i. mmi^x\x,u^^h^xxf>imiix'^u(i 
8hi3<. wiimim^xxnee aitiXx/miiimTtfx 
AP6 8 a tMAinmiz^i X o izmmm^^tix\^ 

[ 0 0 2 9 1 m2-fe>'NV-:J' 3 6<7):Rj216 4 affl<?)Tg» 
t{4. :5^Epc^ri*It;:aX=3r4-9CO?feai««£AP7 0 a-- 

7 0 d*«KiiliJgjS§#t. ClCiD;^ 6 4 affl<0±a5tCt4. 
J$a]jaE«J!liP7 0e~7 0h*t. I^^lc:. ^WC:^|6]tC 

^R\zwmm:tth, 

[00 30] 05t*-ri-3tC. m2-t/'?^-^'3 60 
ffl3 6atJ4. )Bm;<fXAP6 8a{Cjg3lLT 1 0*<0 

^i^ijx'mtmi 2tm^^tvh. ^(d^iw^h 

*»oTISJt/9/l. 5*<^)lg2«imXf;^82»« 7 3 

L. ■mm2imijxTmm3if>imi}xm:\s8h 
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[003 11@6tC^J:-5l:, m2-t^^U-:f^3 6<0 
853 6 a i:JiK**fflSOH3 6 b tc(i. J^amAP 7 0 
a~7 0 d fcJ^ai«E«sa3P 7 0 e ~7 0 h tC-eiX-P^Hi 
Mc:aii-ri>J^aijK*a[ffi7 4 a~7 4 d7&J«:>5^ri6j(C 
Kd*»-5Tlft{t^<X&. ?^a«SEi<ca»l7 4a~74d{4. 
}$aijKf*An7 0 a~7 0 d ti^simi^inni O e ~7 
0htCiia-r-5'en-fn9*cO^lgES&fii7 6a. 76 
bS:li;ci.i:4:ttC. MiBlgia[»«7 6a. 76bfa 
fcli. -5-fi.-5'n23lsK0^28ISS«7 8*<5vMca:>3:fr|Sl 

^^U-:$'36Ui. ml•t>'^•^-:?3 4i:|3|:^^C. ^'^ 
0«y HlfiifflOfLia56 3*<6fiSWftcmtt^nTV^S. 

[0032] 07 c^-r J; a (c. m^mmm^tit: 

rv- hTAS«^«8 0 i: IS 1 WTV- h 8 2 i:*^ 
Kift^ns. Sgi^«8 0(c{i. «>»fiii84«::ft-LT»l 

8 0 tzm 1 «;bJR 0 in 2 0 . 
[0 0 3 31 08(c^iot=:. mimi'JlXOaiU^? 
2 0{±, ntt^^c7):;*:@a58 6c7)Mffifc/jNS^iabg|588 
a. 8 8b$:iSttTl^l.. ^c^ia tSJS 8 aJi, Jg^^ 
8 0(cm$ix^v:?L«[?9 0 -fe>'\*P'-:5' 3 4 

<OK<t«l;ir;^AP 5 6a rtCSgaS L . I^^ia tSJS 8 a 
t-^</ hSa5«9 2*^Ji«$ni.. ;'s:@a58 6<OWg|5{C 
(4. SS8i=^«8 0i:<?5ia<7Di^-;H±S:|fiJ±$^S7t:J6(Cv' 
-yPSPW 94*«^SISilSi: i: i?rfcfc:ga58 6<^ 
i'hJ^i:mixyKru-M 6{2j^j£$n;t?LaS9 6fc 

[00 34] 09{i^-rJ:3tw. mi^«r^-h82 
m2-feAp-^3 6i:{J(ri^-J^, •f^:*>t>, :g 

WifiT^XU 10 0a, j8Sf4;^XAP 1 0 2 a*3 J;tXil<t 
S!l;{rxaiP 10 0b. «m;&'XiliP 1 0 2 b**SV%(C« 
^0iatCiStt^>ttTl^^. mi^^r^-h8 2<0;lffl 
fflOTgPfcJrl^igStcti. 'f-fi-fn4^0J^a)ifiSEf*:AP 1 

0 4 a~ 1 0 4 d tJ^aiiKftjajP 1 0 4 e~ 1 0 4 
iJ»t^.nSi:tt{=, :J'-fO'xHJfjiffl<0?LliB6 3*«6 

[00 3 5] |gl^Br^-h82tCJi:. ISl^^jfi 
X^' -y :7 1 2c7)TlfflC*»-^m2j^m«6;^^' -y 1 4K: 
igffiLT®«^SISl«i^«a510 6**ii»t<?>iiS. m 

1 1 0 6 tcti. T:^(c5?ai Ur 2*<^^;i' has 
108a. 1 08b*»'^{t^>il. ^^O.if/Uhgfl 0 8 
a. 1 08btJj:t^ggl®mrU-h8 2t4, #1gttS- 

07fc:^J:a(c. Sgl®«r^-h8 2tt4, ffeg« 
1 1 0. g^l 1 2fcJ:lX>'-yl^«l 14Sr:n-tTm 

2x>' Kr h 2 4 sns . 

[0036] 01 OfciVSl llC^-tiatC, IS2X 



mifrnwrnkmsmt. wkSMy^xu 1 2 o a ^ 

jSmXf^APl 2 2at*«mjK^|£§*iSi:fct>{C. ^ 
0«211l!lc7)M«^^SP(i!ltc«4. K^fc^J;yxaiPl 20 
b i:em;yxaiP 122b t*iH$^'fra;yxAP 1 2 
0 a*j J:lWiBfflm;!r:^AP 12 2a fc^^lfiSC^rS 

[00 37] ||2xyH7'U-h24<^rtli<?Dffl24a 
{Cti. m2-feAU-:}'3 6<7)}^ffl««tAP7 0a-7 0 
d fCjiji-r 1 J^a]«E{<!tiS[K« 124a-124d 

MtBm2-fe>"?U-^'3 6<0?^ai«f*ajP7 0e~7 
0htcaii-rsm2?^aiSEf*«S&«l 24e~124h 

^l?^fflS««^«l 24a~l 24d{4. -eix-f 

m2*«i^i?ia5i 2 6ac7)^gi5(caii-r^. igim 
gpi2 6aj4. sv>{cvm::±:^r(cSffiLfcf*, -eix-e 

ix23frfo^tTm2«iaJl 2 6 b7&^»t^>*t. I>fie 
^1im\ 2 6b*t-5-it-rit2*r-:5m3«gCl 26c 

(c-&ss[LTm-<^j^aJii«^fl^»&p 1 2 8tc^iif 

[ 0 0 3 8 1 m2?^ai««caa83t 1 2 4 e~ 1 2 4 h 

|s|«{C. -e*T.-f#tl 2*<0|gl^a51 3 Oafcilii 
L. fraaSlimgU 1 3 0 a*<tSST:^r6]tcS^tLTm2 
8ISi51 3 0b{c2*^O^SS[^S. Il2«gpi 30b 
{4. 2*r-P^3«a5 1 3 0 ctC^S[LT#-<^ffl«E 
«c#rajP 1 3 2{caji-r2>. ?^a*l«J«*&P 1 2 StSj: 
lf}^a«IIE«c«fajP 1 3 2 0 1 Otc^-t J; d « 

l&^13 4kSfaj'tffil3 6*<a«$aTfc'5, 
h. ®2xyHr^-h24a4. ^-^OvH^jifflO 

[00 39] 07i;s^-rj:3{c. mismmmx^ -y-!' 
1 2*4. mubm-mm 1 4 0 tTa»:frr6) (5^epa 

4 0 {4. mixyh-ru—h 1 ecofmrnizmfi^ti^ 

mi^^^ y^N* 1 4 2 1 . ^OJSE^f-^ WN' 1 4 2 F*l(c:tl 
A$tiS^^JBE«ittc7)KEf+-¥-ffl?Sf*. mtii. i^V^y 

*S 1 4 5 J4, |g2xy Hri^- h 2 4<0i'h®ffl|fc^{t 
^>*l.. fneiS2xi^Hri/-h2 4?rmix>'Hr^— 

h 1 6fl!Hc}¥ffi-ri,^^j^t*T:s-i6jt^m^^-fo«fg 

LTl^lcffiS§itS2-:)£U:. mtH. 3o<0MJfia 
146a~146ci&<iiS. 
[ 0 0 4 0 ] y>'^' 1 4 2 Sr8^^T1ll xy Hr 

U-h 1 eiZiifiiLXJ<-y^T-y-rrU-h 1 485&*ffi 
icOv'-C-y^T ym^-h 1 48tr;l'5::i'> 

^A-yAl 4 2i£:iftlt^cffiE#-^ffl?B[i*ct*AgiJ«*im 
Illffel4 6a-14 6c(4, m2xy|<rU 

- h 2 4<O®rtt0S^raiiS-r-^^SLTi;ffi$<lS t k 
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15 2i}^(>mHmm^^'y!'12i:W&LX^Uf' 
T '/yyU-h 1 4 8tc62|s:0^''fO'y Kl 54ifiWX 

[004 1] HI 2tc*-f-j:a(c. mim\mm^^'y 

9 1 2 (-r=5:i5^. #<a«m«fl!!-fe/l'3 2 ) \t. 

[ 0 0 4 2 ] IB 1 <7)||JfiJ^®T-{i. SH-ffiH 1 
H2COJt3&«B&n {n{±2ia±cO^) : 1. mUt. m 

3 : \<rmm:.Wi^'^icc\.^h, ^f^mmm.^iv 

3 2co^M{=%-=5rME&#-^-ri.^>:J6lc. miM^m 
?fix^'<y^ 1 2fc(i:, «H^H 1 i:*a^ffiH2<?5ittc:** 
jeLT 3fflcOMtfia 146a~146c imm^-f-m 

•rtHf, mfiTO««!-l:;1^3 2c7)fiMtSH 1 tlf^^H 
20Jt*^ElSJttcift^$ii^ c: i: (c J: 0 . -eoikt:i*^5 
■rSStOIHf to 164 a- 164c ^^.^!W^'m!^^)V 

3 2<^^iS(citLTWwES^SC:i:*JT&S, 
[004 3] ia2t5il/iai 3{c^-f idtc. SXOfttt 

«8tj}3 0(i. mix^'HrL'-M 6c7)TI35iJK-«cW 
{C|!lft^><xS7'9:)^ y bail 6 0a. 16 0bi:.m2 

7'7^ryM62a. 1 6 2 bi:S:<ii.S. ^^^r-x h 
SSI 6 0a. 1 6 0b(Ctt. Sl«mm?e;^^' 1 2 

<oaJi:^i*) (^9iA:Sri6j ) (c*R^:^ 1 6 4 a , 1 6 

4 b *>JB(S;$fLS — :fir. y h -y M 6 2 a . 
1 62btCfL^l 6 6a. 16 6b*<m§ixS. 
[00441 «?L164a, 1 64 b*5j:t^asi 6 6 
a. 1 6 6 blew. -?-it-fn::^"AV'^>' h 1 6 8*^iEB 

d-i.V'>>'hl6 8li. ±T(Ctot«ei7 0 
a . 1 7 0 \>imyft:>f<X^ 0 . ±^tcSgaj-f S ffiaia 
fcIS 1 7 0 at;^7- 1 7 23&<ilgSixTC:<7>?J^- 1 
7 2*<::C:*^'c>*?Ll 64 a. 1 64 btCjfA^ftSi: 
tttC. ^totg|517 0a{C-^yM74*»'jlS-&SiX 
l>. V^yhr^^^ y M 6 2a. 1 6 2 bfljTJi. :^ 
AV^yhl 68i0iatgRl 7 0a*<7Lgpl 6 6a. 1 

6 6 btCifA$ixT-E-<7)$tSSgPt:-^ y h 1 7 4*<Ji-&$ 

::/A^'»'M 6 8cOT«PiBHc5iai-rSiata51 

7 0 b 14. IR OttJtr h 3 1 (Cif AS<X-C-?-y h 1 
7 6*^JSK-&$tl?.C:ttCj:0. llljll!mm«5X:?-/^'l 
2Sr*[Wlf(c@l^-f-5.. 

[OO4 5l014fc:5rrJ:^fc. m2«miKfiX:? y 

i?14<i. J:aL^cmijlS!^f®rfiX:J'.y:7 1 2tJ4StSt 

wtcfiiBK^nstttic. msiK3 8(cWLrx?y- 

KfflS^ffi4 0 try-HII!)mfli4 2i:*<)2ffll{CiiSSix 
TfcO. ^lx>'FTU-M8il!ltfiffiTJb-&m2m 
:^lR'?aiL«i'2 2*<|g(tf>it-?. (®15#B3) , ^2 
Wrnrn^^ -y ^' 1 4(i. S^WtcJiH ISSmiKfi^^' 



[00461016 iZTp-tX 3 tC. m2«im««!i;^^' «y 
^'14(4. Il2^«7-U'-M8 0^fiix-Ci3 0. i^O 

m2^r^-M8 0lC(4, |ir^2fimmJf!L;^t?-y 

1 4 (OTffllt::®^ L*>o^ 1 ji!S!!m«!!X rJ' >y ^' 1 2 

ifttt<c>ixt: v^stg 1 mmru- b s 20m i g^M^s 1 

0 6(Cifi«-rsm2S^«SI518 2$-iittTV^S. Igl 
*3j;t^lS2«i^«cSi5 10 6. 18 2 1«4. -eix-fii-^t 
<50;i<;PhS?l 08a. 108bi:184a. 184bi: 

[ 0 0 4 7 1 .-K/PhSS 1 0 8 a k 1 84 aiJ J:tX;K;Ph 
a5108btl84b (CJ4. -etl.-eix^Mtt^i^. 09 
gS'9tll86a. 1 86b*<«gg$ti§. ^Oat 

18 6a. 1 8 6 b{4. m<ommmmiiiimi.zm 

8a. 18 8btc<J:0S*>ixt"V>l). 
[00481 014(c^-ri:3{c. miiiJ:-(/m2iim 
®ft;^:J'-y^'l 2. 14^fltJSi-Sm2XVKr^-h 
2 4.26 {C{4. XAP 1 2 2 a t iSfl: 

^;y:^aip 1 2 0 b ^:*«5:v^tcis«•rl.^as^^l^a$^^ 
•cfco. ^<om2xyh-rw-h24. 26izRmmm 

ioo49imit5Xxmi7izijK-txoiz. mmm 
2 8J4. s:\>^z^^tii,miiiXx/m2mfAmM:^^ 

•y^'12. 142-<^i-SS|2xyHrU-h24. 2 

6 c^«^;yxAP 1 2 2 a $:S-5T BtiiSI^ 2xy Kr 
U-h24. 2 6{C— (*:Wt^ll^§n-g.mi7'5^-y h 

19 0i&<i;c.l.. ::<omi:?'7:!r>yhl90t{4. ^ 

^^xfxAP 1 2 2 afc-e-tt-fiiaai-sj8m;y;^ttJ^ 

19 2a. 192b *<i5ft ^>ii, B5ia^*'xet*&W 1 
9 2a. 1 92b*«^gSU-Cj!!imXfxet*SPl 9 4fc:ji 

[0050] ^2xyKr^-h24, 26W4. #K 
-fkSiJXfxaiP 1 2 0 b 5rll-5T|g27'5^^>y M 9 6*< 
HS^ixi.. .I<7)||2 7'7^- y h 1 9 6(c;^tt'?>ixSg<t 
JW;iyxajP 1 2 0 bk:^ii-fixMii-rsSKtffli;<^:^tlfaj 
1 9 8 a . 19 8 b<05t«a5*«. Kfl^J;«r;^SfajP 2 

ooiz-H^mzmmth. 

[0051 ] m2x>'Hri'-h2 4. 2 6m. ^ix 
-eitoK^tffWrxAP 1 2 0 ati J:t/«m;y;^ajP 1 2 

2bi&li-:>Tm3fcJ;y^lS4r5^r y h20 2. 204 
ll3J3j;t/fm4 7'7:>- y h2 0 2. 20 
4 tCl4. efl3M;y;^AP 12 0a tc^f SlKtSfl^yx 
2 0 6 s i: 1 1 1 . c: o|g<i:S'J;<f 

^«*&^2 0 6«0j^{cK'fb?PJ;yxtt*&P 2 0 8*il5»t 
'?>tl6. m3tJj:t^lS4y7^i^ y h20 2. 2041; 
«, J!8SR;jr:^asP 1 2 2 bfc:aii-rs«m;<fxpai't2 

1 0<7)M4fg*<3ijlL. ^<7)«!mXf;^#ttt5'ir2 1 OOJ^ 
tcj!!!m;<^X«fajP2 1 2*<ifttt^.flS. 
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[00 5 2lll2x>'Hr^-h2 4. 26lzB.\1r^tl 

x\^?>^mm^ 1 3 4i:?ftaiiSE{*fi^i&'»2 1 4<7)mm 

□ 2 1 6*^{t<onS. ^2X^^7-^-1-24. 26 

tcstt ^>nTv^s«*tas'i?» 13 6 tc}^aM«(*ttaj«2 
1 8*«^$n2. i: t fc. ^:^o}#al«^«^fl^J«2 1 s 

[00531 J: 5 ^zmm^i^^>^mmMi^x'^M. i 

10 0 5 4] 01 tcS^-f J: 0 iz. mimi^i^X'rA 1 0 

izti. «m;y:^ei*&pi 94*»^>«m^;^ (^uttf. ^ 

tc. i!'(l^J;<f;^«*&P 2 0 8 tcBS'fl^];^;^ b tX^Mt 

§^>tc. ?#aii«cffii&p 2 1 6iz}^&mi>^ipmi^^ 
10 0 5 5] em;yxtt*&p 1 9 4 (c«t*&$^i>t«i!im 

«fStXf>?.ffil&'g 19 2a. 192b iM-oX^ 1 
tJ J:tXIS2 j!l!m«««X:J' y ^' 1 2 . 14 ^mm-thm2 
xyHru-b2 4. 2 6co^8^XfXAPl 2 2 a(C 
m(:>tl. $^.t:m2-feK^-:J'3 6<7)#amXfXAP6 
8a7!>»<J.^lj8m;yx8m«7 2fc:«A;$ti.^. H5fc: 

d fc. ail jBm;<r:^8S»«7 2 tcft#&$<i7t«!m 
;>yx{4. m2^:>'N-^-^'3 6<?>H3 6atC?»->T*¥Sr 

fBjtctetT L=5:*''bM:^3:Sri6jtc«^l!rri> . 
[0056] -e^OBg. «m;<fX«4»<^*3g:>yxti, m2Xf 
XEtJ!«4 6 &il^T*<4Mm«i!-«:;U3 20Ty- K 

mmm4 2izmt^^ith. ^lx. *fiefflcojsm*';^ 

ti. miem^x^«7 2tc?{ioTS^i6L^*«^Ty 

'-mw&42izm^^tih-:fj. 

IS2^^f;<?XsgfSji7 3 LTam;<r>!.iiJP 6 8 b*> 

^-h24, 2 6<^)*«m;ir;^.aiPi2 2b^5i-^-c«s 

^;yx#pai'g2 1 OK#A§ix. )!l!m^^mP2 1 2 

[0057] mim:^:^mi^u 2 osizmtk^n 

timMi. m{m:^:^m^2 0 6i:-ftLXm2:cyV 
TV- h 2 4 , 2 6 \zWLVt^tlfz^>!(Mi]XXU 1 2 
OatCi^<?,*i. $^>tcmiiiJ:l^ll2M^«ffiX:5' /^' 
12. 14|*|fc:fflAa*il7tmHr^^U-:?3 4<OS?fl: 
3PJXf;^AP5 6aKe^*&§^l4 (H3#!il) . SSl-fe/N' 
l^-:^ 3 4T<i:. ^imHT.XU 5 6 a tlfcS 
5i*«B3 4 art«omiS!^LS'JXrx^?S6 2tgiAS 

icoiliiKkSfl;y;^g5»«6 2tc»->T*¥:^|6i{c 

seff \^t{:ifhW}-nuzmii-th . 

[0058] -eol^. 2^4'<^i?SgXfXti. % 1 XfXte 
tfc®4 4*»^>;&y-Hfflra4 0lCfit*&$tl.l.-:ft-. * 

mi<n-3S!^w,2memiiy^mm^ 5 srtn-LTit^ka'j 

;<f;?.aiP5 6b*»/i>#fai$^T.S. ^<7)SS^J;yxaiP5 
6blCgPttJ$il^cS^(i. SI2x:^HrW-h24. 2 



6{cifttt^»*T^ifi^;<rxa}P 1 2 0 b*»^»flail^x 

Wftt-iP 19 8a. 198b ^i^\^XmCSm:^m!,U 2 

ooj:osiai$ixs (iai#Bg) . 

[0059] itltcJ: 0 . Ill J;l^m2«i!l^«?ftX:? 

•y^ 1 2. 1 4-eiiii**«*><i. -etL-eix«ftt<^^=5rs 

llltJj:tX|g2€:'3]lX0ffiLffi^^2O. 2 2^^^?^$ 

i\.h%^. mut. m%\A£\'^'^-9\izn.fit^m^^ii. 

[0060] ^fc. m 1 J3 J:y^m2M^«?{!!:=?.^ -y ^J' 1 
2. 14rtJi. ?$fimf*lc:J:0*«>(c?^a]§ixl>. -f^ 
i3*>. ^mmfmU2 1 6fcfi^»&Sii;t?^a«SE«Jti. 
?^ai«l*:ttlS^214*>/?>ll2x:^HrU-h24. 2 

b\zm^hiix\^hmf^wk\3A\zmx%i\.h, z<7> 
^mma. mi nzm-^oiz. m2J^>)^ru-h 
24. 26 <o}^am«»&p 1 2 aizmx^ti. mL<r> 

»2ma51 26b*»^>||l«aJl 26aS:iioT^l}^ 
aii««c»Sf«8«l 24a~l 2 4d(CiM^>tlS, 
[006 1 ] mma««!Sm^l 24a~l 24d{C 

«ASii!t}^ai««c{4. ll2•^I>"!^-^'3 6<oT^a5^so^- 

?g«Sfi;'::?^aijBI«cAP7 0 a~7 OdlzmX^tl. EI 
6k:^f iotc. fl«na?$aiiii4KAP7 0a~7 0d{Cji 
m-ti>i^mni¥^7 a a~74 d{cmo-CT*-*>^>± 
^•tcrfeli^o-C^ilrrS , ?feai««cSI»7 4 a-7 4 d 
3ioT«*ffiil!!mm?fi-fe/l-3 2 $:}^aiL^^?^»«f*c{J. 
?^ffljg|fi|sajP7 0 e~7 0 hS:ii-5Tm2X>'H7'W- 
F24. 2 6<Ol|2?^ai««5gSS&«l 2 4e~124h 
{zmx^ixt (01 1#S3) . 
[0062] :i<^^2'^&mW&mmi2Ae'-'12 4 
\ii<zmX^ixrz^mkW^i. H l «g|5 1 3 O a*>fe^2 
««|51 3 0 bS:^M.-C?$a«i«c«fajP 1 3 2tCiS4,iX. 

srajts&i 3 bi)^h}^mmmm2 1 s^jiot}^* 

«#«faiP 2 2 0 J: OSfffiSiil. . 
[0 06 3] c:<^*&. t^l<^^a0l^lB^•c«. 012^ 

*-rJ:dtc.^l«!mm?SX:5'-/^l 2 (■r=S:i?*>. * 
«l:j|!!mm?fi-b;l-3 2 ) <^«rtSH 1 i:«ghl«H 2 t<Oifc 
B&3 : HZWtM^tlX\^h, -etT. mijSmil?!!! 
;^:?-y^' 1 2{;*fLT«;i:fr|6|tc:HffiS:#-¥-f S^ti^tc: 
«Si6ftJtfla*fil4 0A<. lllxyHrP-M6i7)5f|.B 
ll!l(C^tt4>tT.S?S«s^-v:^VN'l 4 2i:. m2xy Kru 

- h 2 4 <r>9mm\>zm'thix. ii i MiRtimx .y ^ i 
2<mm\!i\iznmLxm)jt^\.z i j^fltEs^ns 3o<o 

IKf 146a~146ci: ^mx.X\^h. 

[0064]c:<oJ:-?(c.mi n^^mrc\i. mmsi 
1^W/&^tV3 2<7mmit1>ZfimLXmii:^ l 4 6 a- 1 

4 6 ctm'^^fihtz^. %immmm^^ •v9i2n 

<r>mS.'rt^ifii^\,z^£h. ^ixtctO. 

[ 0 0 6 5 ] . n^mmmm^iv 3 2 ^sn^H 



164a~164cS-fiM-riltf. fneiHf*al64a 
~ 1 6 4 c imiiLimmM-*:J\^3 2C0±miZitVXi^ 

atiximmw^^tiia 5 6b i:isttmim^xmm^ 

M^tX^AAP6 8aiJj:t/«m;<f^ajP6 8bS:-i? 

[0 0 66] mnmmM^^^^i2f:mM: 
izm^-th z b s friem i tmmm:^^' 1 2 

»c, Mmmfmrnmi^^^y-j^ 1 0 1 L-c$!»«wt=ffiffl-f 

[00 67] tfz. m2-fey'?P-^'3 6T«. —If^m 
3 6a.iZt^l}iXt/^2m\A'^}gmm7 2. 131^^ 

^■nnvzmi\^ti:i^hmyn^^zm-^'^xwLVtt:>ixh b 

tttc. fnBm2-fe>'^l<-:5'3 6<7)M3 6b{C{i. 
«f<cSS»7 4 a- 7 4 d ^mmh% 1 7 6a. 
7 6 b j:t;fm2gJKm7 8*«:>j*-r6]t:i6i*»oTiStt 

[00 68] CCOidtC. :J'3 6t:'Ji. ^ 

l*Jj:t/||2«mXfXg£»Ji7 2. 7 3i:, mtJitf 
?g2g[E8S«76a, 7 6 bt5 J:l^7 8i:3&<. 5VHCl3^ 
-rSidtCiSft^itTfcO. B9ieiS2-fe/NV-:J'3 6a 

I^-^J' 3 6 C0W$ i. b im^\.Zts: 

0 . m 1 x ^ 1 2^f^s<om«:fri«n<o^a«r 

[ 0 0 6 9 ] ^r*J. ^\<^mim\t. 

2«msffix^ y 1 2 , 14 -kmrn-n^^tzm^^^ 
'm^m^xn-j^ xQ^m'^-^xmrn^tz-^. y^xmm, 
1 2<r)^^mi-thm^i'Z{,mt.mmtii% 

[ 0 0 7 0 ] 0 1 8{i. :iF'%m(r>^2cr>mmm\.zm 
imwxs.:^ 9 'V 9 2 AO (njEmmmmx'h h.^sn.m 
i<rmmim^z.^hmiw^wxL^-^^i^\2bm~<^ 
m^^mz[m-<r>^'^ lx . ^aywrncm^ 
sr«B&-r&. ^Tt. vxTi>zwim'hms(7ymmm\iZ^ 

timW&y>> -y ^' 2 6 0 V %T t |S1«T* S . 
[007 1] Z<r)fmmiX-^'v9 2A0X'^i. ^im 

m%m-^)v 3 2 <ofiiifflSr«?«-r s ^ v - Hiamfis 4 0 
axx/ry-Ymw^A 2ti^m^<r>^-}jim^'^Lxii 
*) , ^ffyimrnn 3 3!)«-e<ois^H 4 <o 2flSJ2Uitcgft^ 

$n-CV^S. IS20^iS?^®T'«. «H-&H3t«S^ 
H4<0lfc*«BSn ( n{±2m±0^) : 1. Bg 
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3: iffmmazWi^-^tixx^h. 

[0072] M^®6:^:5' -y 2 4 0 I6«ffic0«l 
i1£H3i;«^=mH4<50it^-*^^BtT. 3-?(7)Mtffel 
4 6 a~ 1 4 6 c j&^SH^SIS LT*¥:&l«n (^W 

3 2 (D^nm^m^mn 3 b m^n 4 (oma^mLit 

146 a~ 146c Sr^Uffi^Ht::** LT^^fcEM^ 

[0073] cmci 0 , m2<Dmmmx'ii. mmm. 
ft-^-r s i i: *«5ragt:=5: 0 . nm,mti:Wfitiz^±.^^ 

hZbti<X'^hb\^oWkf}^'^i:>fih. 

[ 0 0 7 4 1 01 9 {4. ^%m(r>m3<^mmm.izgkh 
w^nMx i^-y'^26 0 (om^mmt^Th 0 s 0 2 
on. mimmmx^ >y ^ 2 6 o<^immmmiBm 

[00751 imn^:^i^ -y 2 6 0{4. UiMiimm 

2 6 2iit Lxmrnfj^nz-mfuzmthn^^m^^ti 

z<mim^vm2(>2\i. mixyh-rw-M 
^bt^-/ 9 r -/-rrv—v \ AB>b<nmz^m.^i\.hm. 
E#-^«-c*S6fflja±, ^xM. ^m<r>vv=y^y 

W-h2 6 4a~2 64 f lg2xyKr^-h24 

<7)J'l-Hffi!ltciftft^>ilSjDffi¥a2 6 6 i: SrdxS, 
[007 6] V'y>'A'rU-h2 64a~2 64f{4, 
mix^-h'rU-M 6lC«-rSM{C¥Jiffl2 7 6S-|S 
S^h—-n. ^N' y ^T yTT-l^-M 4 8(C»ftjrrSW: 
«M*)Sv^(4FJffiBfl-C'*>S>f ffla2 7 8*<g{t'i)nTt} 

V'-h26 4a~2 64f{i, lX>'Hri'-M 6 

[007 7] jDE^a26 6{i:. %2:t.yY'T\y—V2 
A<rAmU\zWLVthin.. iOS52X>'Hrp-h24l& 
mixy KTV-M 6ffl|{cff£E-^|,;ti6{c, *T:^|pI 
tCBlf^lS-foSlgl LT±T 2^jt:a2a$*t-& 6iil3l 
±, mJf, 6ffllOilIltfia2 6 8a~2 68f 
I.. Jni«fto2 6 8a~2 6 8c<4. W.2:t.V YTV-V 

240±gSffl|{c;*;¥:fe-|^tcr«n«»->TiEa§ii. *>-?'7-y 

i^-VT'U'- h264a~264c b^^PC)im,Z^^ 
■t*ffia^^S^$i^TV^5. mtfia2 6 8cl~26 8f 
(4, IS2x>-Hr^-h24c7)TgPffl!llc:*^oV y>'-\'7* 
U'-h264d~264f i:3^EPA:fr|6llCB&-grr^ia 

[ 0 0 7 8 ] ^'N'-y :?'T -yT^V- M 4 8*>^>jm®ffi 
X ^ >y ^' 2 6 0 SrSii LT JR 0#(t« 1 5 2 1 6 *<0:? 
'fo.yh' (|«y>#tt'i<yUh) 2 7 0*<j$A$*l.2.. 02 
Otciirr J: -5 tw. :^'-f a .y H 2 7 0<^^i8S5fc:•^•!' h 2 7 
2*<fatjitfl.l)tt ttc. mi.9Au yY210(nm. 
952 7 0 a t^'N' y ^' 7 y rrU- h 1 4 8 i: iOHtW, 
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6 0 {4, m^(r>^iffmizm^^ii^ tttiz. m-^ 

I. 

[0080] ncox d izmm^it^mscommmx' 

^"f-ijmzmsmi^imLx 6<Ecojiiitfia2 e s a~ 
2 68 f (^EpA:6-f6i) fc2?dfc:ffiasnT 

fttt^lS(c:]ROWt«iil 5 2*WSC:i:**^<. «ns 
«milrS^ «y 2 6 0 $• fSm=3rf^TS!»^tca;^»L 

[0 08 1] ^ii>iZ. j!!m«?aiX:5'-xi?2 6 0T«4, fit 
^H5i:ii^H6<0jtA^ B&3 : 2iZ^^tiX\>^ 
S. fi!-»T. l52X>'HrP-h24<0i&MKWLT6 

11coinnffe2 68a~268fSr, ±T:firr&i*»o*^^r 
icIE^t S t ij^t&iz^j: 0 , illil^mflSx ^ -y 
2 6 0^i&BiiE^^lf**%-t=^:a i ■p tzV^izim 

[0 082 J ^hiztfz. :i(Dm3(omimmTit. m 
ixynrw-M eo^i'ffiwtc. efflov-yi^-vrw 

-h 2 6 4 a-2 64 f *^®£E#-^gS«i: UTffiMSiX 

Ti-^s. *i<xtcj:o. m^^m}izfsm{t^ixxmibx 
umm^j:h<7)iz^i bbi>tz. m^i^m^^amm^ 
ti. mmmm:^ ^ y ^ 2 e o ^mmm:fjitn<mR'(ti}' 

m^i,zm(i>iii. 

[0 0 8 3] i<r>m. Ilt4ia268a~268f <04"C^ 
i;T7«y5^^TW-h264a— 2 64f <04"C^kJ4. ^ 
EPA:^|6](c^ii'f ii^Srri) J; 0 (3tTlEa$ixTv^ 
h. Z<Otzif>. SSUii3i2 6 8a--2 68f^-ftLXmi 
m&:^ rJ' -y ^ 2 6 0 Izmibm'Ttltf'n^^iim. ^- 
^ y h S c: b S-^tcffljh-tS t **T* 

# . >y 2 6 0 tcffl** 0#35<f6i-r6 

Zbim±Lm>b\^m^i)^hi>. 

[00 84] tfz. rJ'^fO'y H2 7OOI0ia{2 7 0 a(C 
^-^UT^iBV-y v-v2 7 4*<^^t<^.^^TV^4. 

T . 0 2 2 tc^-r i 0 iz. mmmmx^' >y ^ 2 6 0 <7)an 

JEI^(CM' y:7r>y7V^-M 48*<)^ai-rSl^s «ffi 
•7 «y i/'-V 2 7 4 ifZ.<r>l<^ y9T'y'rTV- M 4 8«^ 
WJ»t=©IR L . rJ' >f o -y F 2 7 0 ^ \^xmi!im 
rJ' -y ^ 2 6 0 * ^EP A:^|SlfcillltC«ii^ftftll^ 

[0 0 85] ZZX. V-yi^-vrp-h 264a~2 6 
4 f J4, ¥affi2 7 6*<m 1 xy Hri^- h 1 6 
•fS-:^. ?§ftffl2 7 8*<>'N'-x^'r-y7'ru-M 48 

oysam^z t . Mfe-'^ -y ^ r «y rr^- m 4 s 



[ 0 0 8 6 ] 02 314, ^minmi^Acrimsmsiz^h 

[0087] Z<rWtA'm.X9 V 3 0 0 

1 xy Hr l^- h 3 0 20^hfflfflytcJ4. Mfff'f-^gPttT' 
*4¥««e<^'7 -y 5^■^'7•^- h 3 0 4 a~3 0 4 f <0- 

gi55:lR?SftS:ty)COlR^3 0 6*^ ±T2?!|-C*»o* 

h. mix>'Hru-h3 0 2fc:*t|6jtTiBiBSn*A' 
•y^'T-yrrU-h 3 08tC{4. IR^I:?! 3 0 6 L 
•Cy-yi'^r 1^-1-3 04 3—3 0 4 f S:g?^W{:iR^ 

■rsiR««3 1 0*^ ±T25iJT*»-^*¥:tri6jcm^ 
PS-foBiSLT 6eimt:l5lt^>tiS. ;<7)|R^3 1 0 
\Z\i^ V yi/A'rU-h3 04a~3 04ffflltC3iaj-r 
SffffiSS3 1 2*5i£ttf><XT(--»S. 
[0088] Clc^J: 0 {=«fig$^^SMiR««SX:? -y ^ 3 
0 0-CJ4, 6ffl<0"7>y>'-vr^-h3 04a~ 

304f*»\ mixynri^-h 3 0 2i:>'N' «y:?r-yr 
ri^- h 3 0 8 i: \.Z^tl^tm^^i\:tz!Smm3 0 6 . 
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* NOTICES * 

JPO and ZNPIT are not responsible £or any 
damages caused by the use o£ this translation, 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While being horizontally laminated via a separator, two or more unit fiiel cell cells 

characterized by comprising the following which comprise an anode lateral electrode and a cathode 

lateral electrode on both sides of solid polyelectrolyte membrane, A fuel cell stack by which an end plate 

is allocated in laminating direction both ends of said unit fuel cell cell. 

A fluid enclosure member for planar pressure grant provided in one end-plate side. 

A force means which is provided in the end-plate side of another side, and presses said unit fuel cell cell 

laminated to said one end-plate side. 

A belleville spring of n (n is two or more integers) individual by which form width is set up more than 
the twice of a vertical size, and said force means is arranged in a transverse direction at one row while a 
preparation and said unit fuel cell cell are constituted by oblong rectangular form. 

[Claim 2] A fuel cell stack, wherein a ratio of form width of said unit fuel cell cell to a vertical size is set 
as abbreviated n: 1 in the fuel cell stack according to claim L 

[Claim 3] While being horizontally laminated via a separator, two or more unit fiiel cell cells 

characterized by comprising the following which comprise an anode lateral electrode and a cathode 

lateral electrode on both sides of solid polyelectrolyte membrane, A fuel cell stack by which an end plate 

is allocated in laminating direction both ends of said unit fuel cell cell. 

A fluid enclosure member for planar pressure grant provided in one end-plate side. 

A force means which is provided in the end-plate side of another side, and presses said unit fuel cell cell 

laminated to said one end-plate side. 

A belleville spring of n (n is two or more integers) individual by which form width is set up more than 
the twice of a vertical size, and said force means is arranged in a transverse direction at one row while a 
power generation surface of a preparation and said unit fuel cell cell is constituted by oblong rectangular 
form. 

[Claun 4] A fuel cell stack, wherein a ratio of form width of said power generation surface to a vertical 

size is set as abbreviated n: 1 in the fuel cell stack according to claim 3. 

[Claim 5] While being horizontally laminated via a separator, two or more unit fuel cell cells 

characterized by comprising the following which comprise an anode lateral electrode and a cathode 

lateral electrode on both sides of solid polyelectrolyte membrane, A fuel cell stack by which an end plate 

is allocated in laminating direction both ends of said unit fiiel cell cell. 

A planar pressure grant member provided in one end-plate side. 

A force means which is provided in the end-plate side of another side, and presses said unit fuel cell cell 
laminated to said one end-plate side. 

Six or more belleville springs by which said force means is arranged in a transverse direction at two 
rows while a preparation and said unit fuel cell cell are formed in oblong rectangular form. 
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[Claim 6] A fuel cell stack, wherein said planar pressure grant member is provided with six or more 
washer plates arranged in a transverse direction at two rows corresponding to said belleville spring in the 
fuel cell stack according to claim 5. 

[Claim 7] A fuel cell stack, wherein a ratio of form width of said unit fuel cell cell to a vertical size is set 
as the abbreviation 3:2 in the fuel cell stack according to claim 5 or 6. 

[Claim 8]A fuel cell stack given in any 1 paragraph of clauns 5 thru/or 7 characterized by comprising 
the following. 

A clamping bolt which penetrates said end plate^ is arranged and holds said two or more unit fuel cell 
cells in one to a laminating direction. 

A spherical washer which engages with a head of said clamping bolt. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fuel cell stack by which the end plate was allocated 
in the laminating direction both ends of said imit fuel cell cell while two or more unit fuel cell cells 
which comprise an anode lateral electrode and a cathode lateral electrode on both sides of solid 
polyelectrolyte membrane are horizontally laminated via a separator. 
[0002] 

[Description of the Prior Art]For example, the polymer electrolyte fuel cell is constituted by pinching 
with a separator the unit fuel cell cell constituted by the both sides of the electrolyte membrane which 
consists of a polymers ion-exchange membrane (cation exchange membrane) by an opposite **(ing) an 
anode lateral electrode and a cathode lateral electrode, respectively. This polymer electrolyte fuel cell is 
usually used as a fuel cell stack, when only a predetermined number laminates a unit fuel cell cell and a 
separator. 

[0003]In this kind of fuel cell stack, on a catalyzer electrode, the fuel gas supplied to the anode lateral 
electrode, for example, hydrogen containing gas, is hydrogen-ion-ized, and it moves to the cathode 
lateral electrode side via the electrolyte membrane humidified moderately. The electron produced in the 
meantime is taken out by the external circuit, and is used as electrical energy of a direct current. Since 
oxidant gas, for example, oxygen containing gas, or air is supplied, in this cathode lateral electrode, said 
hydrogen ion, said electron, and oxygen gas react to a cathode lateral electrode, and water is generated. 
[0004]By the way, if the contact resistance in a fuel cell stack increases, an intemal resistance loss will 
increase and terminal voltage will fall. For this reason, it is necessary to give desired clamping force to 
each unit fuel cell cell laminated so that the planar pressure given to an electrode surface (power 
generation surface) may become uniform, in order to reduce contact resistance. 

[0005]Then, for example, as indicated by the U.S. Pat, No. 5,484,666 gazette. While forming every two- 
piece a total of four crevices in a sliding direction and a horizontal direction and arranging a belleville 
spring to this crevice at one side of the end plate arranged to the both ends of the fuel cell stack. The fuel 
cell stack constituted so that said whole fuel cell stack might be boimd tight and it might fix is known by 
inserting in a tie rod over both end plates in said belleville spring, and screwing a nut in the end of said 
tie rod. 
[0006] 

[Problem(s) to be Solved by the InventionJHowever, in the above-mentioned conventional technology, 
since it formed two crevices in the end plate at a time at the upper and lower sides and right and left, 
respectively and the belleville spring is arranged, as the whole fuel cell stack, the size of the height 
direction is equivalent to a lateral size, or serves as a size beyond it. For this reason, when it is going to 
carry a fuel cell stack in vehicles etc. especially, the place in which this fuel cell stack can be 
accommodated will be limited fairly. 

[0007]And in the above-mentioned conventional technology, four belleville springs are only arranged to 
an end plate. Thereby, there is a possibility that uniform planar pressure cannot be given all over the 
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power generation surface of a unit fuel cell cell via a belleville spring. 
[0008]This invention solves this kind of problem. 

The purpose is providing the fiiel cell stack which can give uniform clamping force to the whole unit 
fuel cell cell laminated while short-length-izing effectively the size of the height dkection of the whole 
fiiel cell stack. 

[0009] 

[Means for Solving the Problemjin a fuel cell stack concerning claim 1 of this invention, while two or 
more unit fuel cell cells are laminated horizontally, this unit fuel cell cell is constituted by oblong 
rectangular form, and that form width is set up more than the twice of that vertical size. For this reason, 
when a size of a height direction of the whole fuel cell stack is short-length-ized effectively, for 
example, being carried in vehicles etc., while being able to utilize effectively a space by the side of the 
upper part of said fiiel cell stack, it becomes possible to accommodate this fuel cell stack in an under 
floor of a car body, etc. easily, 

[00 10] While a fluid enclosure member for planar pressure grant is provided in one end-plate side of a 
fuel cell stack, a force means which equipped a transverse direction with two or more belleville springs 
arranged at one row is arranged at the end-plate side of another side. Thereby, uniform planar pressure is 
certainly given to the whole unit fuel cell cell laminated under a pressing action of a force means. And 
two or more belleville springs are arranged at one row, a belleville spring can be uniformly arranged 
along with shape of a unit fuel cell cell, and it becomes possible to give clamping force suitably and 
firmly to said unit fuel cell cell. 

[001 Ijin a fuel cell stack concerning claim 2, a ratio of form width of a unit fuel cell cell to a vertical 
size is set as an integer ratio of abbreviated n:l. For this reason, while making height of the whole fuel 
cell stack still lower, two or more belleville springs can be uniformly arranged to the whole unit fuel cell 
cell surface, and it becomes possible to equalize said planar pressure given all over a unit fuel cell cell 
much more with high precision. 

[0012]In a fuel cell stack concerning claim 3, while two or more unit fuel cell cells are laminated 
horizontally, a power generation surface of this unit fuel cell cell is constituted by oblong rectangular 
form, and that form width is set up more than the twice of that vertical size. Therefore, uniform planar 
pressure can be certainly given to each whole power generation surface of a unit fuel cell cell laminated. 

[0013]By a fuel cell stack concerning clahn 4, a ratio of form width of a power generation surface of a 
unit fuel cell cell to a vertical size is set as an integer ratio of abbreviated n:l further again. Thereby, two 
or more belleville springs can be uniformly arranged to the whole power generation surface surface, and 
it becomes possible to equaUze said planar pressure given all over a power generation surface much 
more with high precision. 

[0014]In a fuel cell stack concerning claim 5, while a unit fuel cell cell is formed in oblong rectangular 
form, a planar pressure grant member is provided in oiie end-plate side, and a force means which equips 
the end-plate side of another side with six or more belleville springs arranged in a transverse direction at 
two rows is arranged, for this reason ~ falling at the time of an assembly, while giving uniform planar 
pressure to the whole unit fuel cell cell— etc. - it does not cause and assembling work of a fiiel cell 
stack is carried out with high precision and efficiently. 

[00 15] A planar pressure grant member is provided with six or more washer plates arranged in a 
transverse direction at two rows corresponding to a belleville spring in a fiiel cell stack concerning claim 
6. Therefore, composition simplifies and it will become economical, and since each belleville spring and 
each washer plate counter mutually and are moreover arranged, it becomes possible to prevent moment 
load from giving certainly and to bind the whole fiiel cell stack tight firmly and certainly. By moreover 
using a washer plate, the thinning of the size of a laminating direction of a unit fuel cell cell which is a 
thickness direction is carried out, and a laminating direction of the whole fiiel cell stack can be short- 
length-ized effectively. 

[0016]By a fiiel cell stack concerning claim 7, a ratio of form width of a unit fiiel cell cell to a vertical 
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size is set as the abbreviation 3:2 further again. For this reason, especially, two rows of a total of six or 
more belleville springs can be uniformly arranged to the whole unit fuel cell cell surface in each 
transverse direction, and said thing [ giving planar pressure with high precision and uniformly all over a 
unit fuel cell cell ] becomes possible. 

[0017]In a fuel cell stack concerning claim 8, it has a clamping bolt which holds a unit fuel cell cell in 
one to a laminating direction, and a spherical washer which engages with a head of said clamping bolt. 
When carrying out application-of-pressure maintenance of the whole fuel cell stack by this in a 
laminating direction, even if an end plate and the back up plate which support a clamping bolt change, 
clamping force of a laminating direction can be certainly given to a fuel cell stack xmder an operation of 
a spherical washer. 
[0018] 

[Embodiment of the Inventionj Prawing 1 is an outline strabism explanatory view of the fiiel cell system 
10 incorporating the fuel cell stack concerning a 1st embodiment of this invention, and drawing 2 is a 
side explanatory view of said fuel cell system 10. 

[0019]The fuel cell system 10 is provided with the 1st fuel cell stack 12 and the 2nd fuel cell stack 14 
which are mutually arranged in parallel along a horizontal direction (the direction of arrow A). The 2nd 
electric power extraction terminal 22 which is the 1st electric power extraction terminal 20 and negative 
electrode which are anodes is formed in the 1st end plate 16 and 18 that constitutes the end part vertical 
plane by the side of the same of the 1st and 2nd fiiel cell stacks 12 and 14. 

[0020]The piping mechanism 28 for performing supply and discharge of fuel gas, oxidant gas, and a 
cooling medium to said 1st and 2nd fuel cell stacks 12 and 14 is mcluded in the 2nd end-plate 24 and 26 
side which is an other end vertical plane by the side of the same of the 1st and 2nd fuel cell stacks 12 
and 14. The 1st and 2nd fuel cell stacks 12 and 14 are fixed to the attaching plate 31 which constitutes 
vehicles via the mounting mechanism 30. 

[0021]The 1st fuel cell stack 12 is provided with the 1st and 2nd separators 34 and 36 that pmch the unit 
fuel cell cell 32 and this xmit fuel cell cell 32 as shovm in drawing 3 a nd drawing 4 . and two or more sets 
of these are laminated horizontally (the direction of arrow A). A long side direction (the direction of 
arrow C) directs horizontally, and the 1st fuel cell stack 12 is arranged while it has rectangular 
parallelepiped shape as a whole and a short side direction (the direction of arrow B) directs in a gravity 
direction. 

[0022]While the unit fuel cell cell 32 has the solid polyelectrolyte membrane 38, and the cathode lateral 
electrode 40 and the anode lateral electrode 42 which are allocated on both sides of this electrolyte 
membrane 38, The 1st and 2nd gas diffusion layers 44 and 46 that consist of porosity carbon paper etc. 
which are porous layers, for example are allocated by said cathode lateral electrode 40 and said anode 
lateral electrode 42. 

[0023]They are formed in the botii sides of the unit fuel cell cell 32 by the 1st and 2nd gaskets 48 and 
50, and said 1st gasket 48, While it has the big opening 52 for storing the cathode lateral electrode 40 
and the 1st gas diffusion layer 44, said 2nd gasket 50 has the big opening 54 for storing the anode lateral 
electrode 42 and the 2nd gas diffusion layer 46. The unit fuel cell cell 32 and the 1st and 2nd gaskets 48 
and 50 are pinched with the 1st and 2nd separators 34 and 36. 

[0024]The shorter side 55b directs in a gravity direction, and the 1st separator 34 is arranged while the 
field 34a which counters the cathode lateral electrode 40, and the field 34b of the opposite hand are set 
as rectangular form, for example, the long side 55a directs horizontally. 

[0025]The oxidizing agent gas mlet 56a for passing the oxidant gas which is oxygen gas or air, and the 
fuel gas inlet 58a for passing fuel gas, such as hydrogen gas, have long picture rectangular form, and are 
established in a sliding direction at the both-ends edge upper part side by the side of the shorter side 55b 
of the 1st separator 34. It has long picture rectangular form in a sliding direction, and the oxidant gas 
exit 56b and the fuel gas outlet 58b are established in it at the both-ends edge lower part side by the side 
of the shorter side 55b of the 1st separator 34 so that it may become the oxidizing agent gas inlet 56a 
and the fuel gas inlet 58a, and a diagonal position. 

[0026]While the four cooling-medium entrances [ long picture / the direction of arrow C ] 60a-60d are 
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established in the lower end part of the long side 55a of the 1st separator 34, the four cooling-medium 
exits [ long picture / the direction of arrow C ] 60e-60h are similarly established in the upper part by the 
side of the long side 55a of this 1st separator 34. Coolmg media, such as pure water, ethylene glycol, 
and oil, are supplied to the cooling-medium entrances 60a-60d. 

[0027]The ten 1st oxidant gas passage grooves 62 it is open for free passage to the oxidizing agent gas 
inlet 56a and which became independent, respectively are established in the field 34a of the 1st separator 
34 toward a gravity direction, moving in a zigzag direction horizontally. The 1st oxidant gas passage 
groove 62 joins the five 2nd oxidant gas passage grooves 65, and said 2nd oxidant gas passage groove 
65 opens it for free passage to the oxidant gas exit 56b. The pore 63 for tie rod insertion is formed in six 
places at the 1st separator 34, 

[0028]The 2nd separator 36 is formed in rectangular form, and to the both-ends edge upper part side by 
the side of the shorter side 64b of this 2nd separator 36. While penetration formation of the oxidizing 
agent gas inlet 66a and the fiiel gas inlet 68a is carried out, penetration formation of the oxidant gas exit 
66b and the fiiel gas outlet 68b is carried out at the both-ends edge lower part side so that it may become 
said oxidizing agent gas inlet 66a and said fiiel gas inlet 68a, and a diagonal position. 
[0029]Penetration formation of the four cooling-medium entrances [ long picture / the direction of arrow 
C ] 70a-70d is carried out at the lower part by the side of the long side 64a of the 2nd separator 36, and 
penetration formation of the cooling-medium exits 70e-70h is similarly carried out in the direction of 
arrow C in the upper part by the side of this long side 64a at a long picture. 

[0030] As shown in drawing 5 . it is open for free passage to the fiiel gas inlet 68a, and the ten 1st fiiel 
gas flow route slots 72 are formed in the field 36a of the 2nd separator 36. This 1st fiiel gas flow route 
slot 72 is formed toward a gravity direction, moving in a zigzag direction horizontally, the five 2nd fiiel 
gas flow route slots 73 are joined, and said 2nd fiiel gas flow route slot 73 is open for free passage to the 
fuel gas outlet 68b. 

[0031] As shown in drawing 6 . the cooling-medium channels 74a-74d which are individually open for 
free passage, respectively are established in the field 36b of an opposite hand toward a gravity direction 
at the cooling-medium entrances 70a-70d and the cooling-medium exits 70e-70h in the field 36a of the 
2nd separator 36. While the cooling-medium channels 74a-74d are provided with the 1st passage groove 
76a and 76b of nine each which is open for free passage to the cooling-medium entrances 70a-70d and 
the cooling-medium exits 70e-70h, Between said 1st passage groove 76a and 76b, mutually, in parallel 
with a gravity direction, the 2nd two passage grooves 78 estrange a prescribed interval every, and are 
provided, respectively. The pore 63 for tie rod insertion is formed in six places like [ the 2nd separator 
36 ] the 1st separator 34. 

[0032] As shown in drawing 7 , the tag block 80 and the 1st electric conduction plate 82 which are 
terminal plates are allocated in the laminating direction both ends of the unit fiiel cell cell 32 to which 
only the predetermined number was laminated. While the 1st end plate 16 is laminated via the electric 
insulating plate 84 by the tag block 80, this tag block 80 is equipped with the 1st electric power 
extraction terminal 20. 

[0033] As shown in drawing 8 . the 1st electric power extraction terminal 20 provides the byway thread 
parts 88a and 88b in the both ends of the cylindrical major diameter 86. This thread part 88a is projected 
in the oxidizing agent gas inlet 56a of the 1st separator 34 through the pore 90 formed in the tag block 
80, and the nut member 92 is screwed on said thread part 88a. In order to raise the sealing nature 
between the tag blocks 80 in the shoulder of the major diameter 86, while the sealing member 94 is 
infixed in it, the insulating ring 98 is infixed between the periphery of said major diameter 86, and the 
pore 96 formed in the 1st end plate 16. 

[0034] As shown in drawing 9 > the 1st electric conduction plate 82, It is mostly set to the 2nd separator 
36 at identical shape, i.e., rectangular form, and the oxidizing agent gas inlet 100a, the fuel gas inlet 
102a and the oxidant gas exit 100b, and the fiiel gas outlet 102b are mutually established in the both- 
ends edge by the side of a shorter side in the diagonal position. While the four cooling-medium 
entrances 104a-104d and cooling-medium exits 104e-104h are established in the long side back lower 
part and the upper part of the 1st electric conduction plate 82, respectively, the pore 63 for tie rod 
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insertion is formed in six places. 

[0035]the 1st electric conduction plate 82 - the 1st fuel cell stack 12 bottom - and the 1st connection 
plate part 106 which approaches the 2nd fuel cell stack 14 and extends is formed. It projects in the 1st 
connection plate part 106 caudad, the two bolt parts 108a and 108b are formed in it, and these bolt parts 
108a and 108b and the 1st electric conduction plate 82 comprise material which has conductivity, for 
example, SUS, copper, etc. As shown in drawing 7> the 2nd end plate 24 is laminated by the 1st electric 
conduction plate 82 via the electric insulating plate 110, the cover plate 112, and the sealing member 
114. 

[0036]As shown in drawing 10 and drawing IL the 2nd end plate 24 is constituted by rectangular form, 
and to the both-ends edge upper part side by the side of the shorter side. While penetration formation of 
the oxidizing agent gas inlet 120a and the fuel gas inlet 122a is carried out, it is provided in the both- 
ends edge lower part side by the side of the shorter side so that the oxidant gas exit 120b and the fuel gas 
outlet 122b may become said oxidizing agent gas inlet 120a and said fuel gas inlet 122a, and a diagonal 
position. 

[0037]In the field 24a inside the 2nd end plate 24: It is a long picture horizontally, and the 1st cooling- 
medium passage grooves 124a-124d which are open for free passage at the cooling-medium entrances 
70a-70d of the 2nd separator 36, and the 2nd cooling-medium passage grooves 124e-124h which are 
open for free passage to the cooling-medium exits 70e-70h of said 2nd separator 36 have the 
predetermined deptfi, and are formed. The 1st cooling-medium passage grooves 124a-124d are open for 
free passage at the end of the 1st 12 slots 126a, respectively. Two join at a time, respectively, the 2nd 
slot 126b is formed, every two of said 2nd slot 126b join the 3rd slot 126c, respectively, and the 1st slot 
126a is open for free passage to the single cooling-medium feed hopper 128, after extending up in 
parallel mutually. 

[0038]Similarly, it is open for free passage to the 1st 12 slots 130a, respectively, said 1st slot 130a 
extends in perpendicular down, and the 2nd cooling-medium passage grooves 124e-124h join the 2nd 
slot 130b two [ at a time ]. The 2nd slot 130b joins the 3rd slot 130c two [ at a time ], and is open for 
free passage to the single cooling-medium outlet 132. As shown in drawing 10 . the supply line 134 and 
the exhaust pipe way 136 are connected with the cooling-medium feed hopper 128 and the cooling- 
medium outlet 132, and this supply line 134 and this exhaust pipe way 136 have projected only 
predetermined length outside the 1st fuel cell stack 12 to them at the way. The pore 63 for tie rod 
insertion is formed in six places at the 2nd end plate 24 (refer to drawing 11 ). 

[0039] As shown in drawing 7 . via the clamping mechanism 140, the 1st fuel cell stack 12 is bound tight 
to a laminating direction (the direction of arrow A) in one, and is fixed to it. The clamping mechanism 
140 is provided with the following. 

The fluid chamber 142 provided in the outside surface side of the 1st end plate 16. 

The incompressible fluid 144 for planar pressure grant enclosed in this fluid chamber 142, for example, 

a silicone oil 

Force means 145. 

This force means 145 is formed in the outside surface side of the 2nd end plate 24, and in order to press 
said 2nd end plate 24 to the 1st end-plate 16 side, it is provided with two or more and the three belleville 
springs 146a- 146c which estrange a prescribed interval every horizontally and are arranged at one row. 
[0040]The 1st end plate 16 is coxmtered on both sides of the fluid chamber 142, the back up plate 148 is 
allocated, and the fluid enclosure member for planar pressure grant which formed the fluid chamber 142 
with the sheet metal 150 of this back up plate 148, aluminum, or a stainless steel is constituted. The 
belleville springs 146a- 146c are supported by the adapter plate 152 while estranging them abbreviation 
regular intervals every and arranging them in the field of the 2nd end plate 24. The 1st fuel cell stack 12 
is penetrated from the adapter plate 152, and the six tie rods 154 are inserted in the back up plate 148, 
By thrusting the nut 156 into the end of the tie rod 154, the 1st fiiel cell stack 12 is held in one. 
[0041] As shown in drawing 12 , while the 1st fuel cell stack 12 (namely, unit fuel cell cell 32) is 
constituted by oblong rectangular form, the form width HI is set up more than the twice of the vertical 
size H2. 
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[0042]a 1st embodiment - the ratio of the form width HI to the vertical size H2 - abbreviated n(n is 
two or more integers): 1 ~ for example, ~ abbreviated - it is set as the integer ratio of 3: 1 . In order to 
give uniform planar pressure all over each imit fuel cell cell 32, to the 1st fuel cell stack 12, the three 
belle ville springs 146a- 146c estrange regular intervals every corresponding to the ratio of the form width 
HI to the vertical size H2, and it is arranged horizontally (the direction of arrow C). If it puts in another 
way, the belleville springs 164a- 164c of the number corresponding to the ratio can be uniformly 
arranged to the whole surface of the unit fuel cell cell 32 by setting the ratio of the form width HI of the 
unit fuel cell cell 32 to the vertical size H2 as an integer ratio. 

[0043]As shown in drawing 2 a nd drawing 13, the mounting mechanism 30 is provided with the 
following. 

The bracket parts 160a and 160b provided in the lower part side of the 1st end plate 16 in one. 

The mount brackets 162a and 162b screwed to the lower part side of the 2nd end plate 24. 

While the long picture long holes 164a and 164b are formed in the laminating direction (the direction of 

arrow A) of the 1st fuel cell stack 12 at the bracket parts 160a and 160b, the pores 166a and 166b are 

formed in the mount brackets 162a and 162b. 

[0044]The rubber mount 168 is arranged at the long holes 164a and 164b and the pores 166a and 166b, 
respectively. The nut 174 is screwed in this thread part 170a, while the color 172 is arranged at said 
thread part 170a to which the thread parts 170a and 170b are formed up and down, and the rubber mount 
168 projects in the upper part and this color 172 is inserted in the long holes 164a and 164b from here. 
In the mount bracket 162a andb [ 162 ] side, the thread part 170a of the rubber mount 168 is inserted in 
the pores 166a and 166b, and the nut 174 is screwed in the tip part. The thread part 170b which projects 
in the lower part side of the rubber mount 168 fixes the 1st fuel cell stack 12 to vehicles etc. by being 
inserted in the attaching plate 3 1 and screwing the nut 176. 

[0045] As shown in drawing 14 . the 2nd fuel cell stack 14, While being constituted symmetrically [ the 
1st fuel cell stack 12 mentioned above ], the cathode lateral electrode 40 and the anode lateral electrode 
42 are arranged to the electrolyte membrane 38 at the reverse side, and the 2nd electric power extraction 
terminal 22 which is a negative electrode is formed in the 1st end-plate 18 side (refer to drawing 15) . 
The 2nd fuel cell stack 14 is fundamentally constituted like the 1st fuel cell stack 12, gives the same 
reference mark to the same component, and omits the detailed explanation. 

[0046] As shown in drawing 16 , the 2nd fuel cell stack 14, The 2nd connection plate part 182 close to the 
1st connection plate part 106 of the 1st electric conduction jplate 82 which is provided with the 2nd 
electric conduction plate 1 80, and extends on this 2nd electric conduction plate 1 80 at said 2nd fuel cell 
stack 14 bottom, and is provided in the 1st fuel cell stack 12 is formed. The bolt parts 108a and 108b of 
a couple, and 184a and 184b are provided in the 1st and 2nd connection plate parts 106 and 182, 
respectively. 

[0047]The flexible connection body 1 86a and 1 86b, for example, stranded wires, is connected to the bolt 
parts 108a and 184a and the boh parts 108b and 184b, respectively. The stranded wires 186a and 186b 
are constituted by twisting the lead of much thin line state to mesh texture, and are covered with the 
rubber covers 188a and 188b, respectively. 

[0048] As shown in drawing 14, to the 2nd end plate 24 and 26 that constitutes the 1st and 2nd fiiel cell 
stacks 12 and 14. The fuel gas inlet 122a and the oxidant gas exit 120b are arranged at the position 
which approaches mutually, respectively, and the piping mechanism 28 is included in this 2nd end plate 
24 and 26. 

[0049] As shown in drawing 1 a nd drawing 17, the piping mechanism 28, It has the 1st bracket 190 that 
covers each fuel gas inlet 122a of the 2nd end plate 24 and 26 that constitutes the 1st and 2nd fuel cell 
stacks 12 and 14 installed side by side mutually, and is fixed to said 2nd end plate 24 and 26 in one. The 
fuel gas supply pipes 192a and 192b which are open for free passage, respectively are formed in each 
fuel gas inlet 122a, said fuel gas supply pipes 192a and 192b join this 1st bracket 190, and it is open for 
free passage to the fiiel gas feed hopper 194. 

[0050]Each oxidant gas exit 120b is covered to the 2nd end plate 24 and 26, and the 2nd bracket 196 is 
fixed to it. The tip part of the oxidant gas exhaust pipes 198a and 198b which are formed in this 2nd 
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bracket 196 and are open for free passage to the oxidant gas exit 120b, respectively is open for free 
passage in one to the oxidant gas outlet 200. 

[0051]Each oxidizing agent gas inlet 120a and fuel gas outlet 122b are covered to the 2nd end plate 24 
and 26, and the 3rd and 4th brackets 202 and 204 are fixed to it. While the both ends of the oxidant gas 
feed pipe 206 v^hich is open for free passage to the oxidizing agent gas inlet 120a are open for free 
passage to the 3rd and 4th brackets 202 and 204, the oxidant gas feed hopper 208 is established in the 
way of this oxidant gas feed pipe 206. To the 3rd and 4th brackets 202 and 204, the both ends of the fuel 
gas exhaust pipe 210 which is open for free passage to the fuel gas outlet 122b are open for free passage, 
and the fuel gas outlet 212 is formed in the way of this fuel gas exhaust pipe 210. 
[0052]The both ends of the cooling medium supplying pipe 214 are connected with each supply Ime 134 
established in the 2nd end plate 24 and 26, and the cooling-medium feed hopper 216 is established in 
this cooling medium supplying pipe 214. While the cooling medium discharge pipe 218 is connected 
with each exhaust pipe way 136 established in the 2nd end plate 24 and 26, the cooling-medium outlet 
220 is formed in this cooling medium discharge pipe 218. 

[0053]Operation of the fiiel cell system 10 constituted in this way is explained below. 
[0054]As shown in drawing h while fuel gas (for example, gas containing the hydrogen which reformed 
hydrocarbon) is supplied to the fuel cell system 10 from the fuel gas feed hopper 194, air or oxygen gas 
(only henceforth air) is supplied to the oxidant gas feed hopper 208 as oxidant gas. A cooling medium is 
supplied to the cooling-medium feed hopper 216. 

[0055]The fuel gas supplied to the fiiel gas feed hopper 194, It is sent to each fuel gas inlet 122a of the 
2nd end plate 24 and 26 that constitutes the 1st and 2nd fuel cell stacks 12 and 14 through the fuel gas 
supply pipes 192a and 192b, and is further introduced into the 1st fuel gas flow route slot 72 from each 
fuel gas inlet 68a of the 2nd separator 36. As shown in drawing 5 , the fuel gas supplied to the 1st fuel 
gas flow route slot 72 moves to a gravity direction, moving in a zigzag direction horizontally along the 
field 36a of the 2nd separator 36. 

[0056]In that case, hydrogen gas in fuel gas is supplied to the anode lateral electrode 42 of the unit fuel 
cell cell 32 through the 2nd gas diffusion layer 46. And while intact fiiel gas moves along the 1st fuel 
gas flow route slot 72 and the anode lateral electrode 42 is supplied, intact fuel gas is discharged from 
the fuel gas outlet 68b via the 2nd fuel gas flow route slot 73. This intact fuel gas is introduced into the 
fuel gas exhaust pipe 210 through each fuel gas outlet 122b of the 2nd end plate 24 and 26, and is 
discharged from the fuel cell system 10 via the fiiel gas outlet 212. 

[0057]On the other hand, the air supplied to the oxidant gas feed hopper 208, It is sent to each oxidizing 
agent gas inlet 120a established in the 2nd end plate 24 and 26 via the oxidant gas feed pipe 206, and the 
oxidizing agent gas inlet 56a of the 1st separator 34 further incorporated in the 1st and 2nd fuel cell 
stacks 12 and 14 is supplied (refer to drawing 3 ). In the 1st separator 34, the air supplied to the oxidizing 
agent gas inlet 56a is introduced into the 1st oxidant gas passage groove 62 within the field 34a, and it 
moves to a gravity direction, moving in a zigzag direction horizontally along this 1st oxidant gas 
passage groove 62. 

[0058] While the oxygen gas in the air is supplied to the cathode lateral electrode 40 from the 1st gas 
diffiision layer 44 in that case, intact air is discharged from the oxidant gas exit 56b via the 2nd oxidant 
gas passage groove 65. The air discharged by this oxidant gas exit 56b is discharged from the oxidant 
gas outlet 200 via the oxidant gas exhaust pipes 198a and 198b from the oxidant gas exit 120b 
established in the 2nd end plate 24 and 26 (refer to drawing 1 ). 

[0059]By this, power generation will be performed by the 1st and 2nd fiiel cell stacks 12 and 14, and 
electric power will be supplied to the load connected between the 1st and 2nd electric power extraction 
terminals 20 and 22 in which the characteristics differ, respectively, for example, the motor which is not 
illustrated. 

[0060]The inside of the 1st and 2nd fuel cell stacks 12 and 14 is effectively cooled by a cooling 
medium. That is, the cooling medium supplied to the cooling-medium feed hopper 216 is introduced 
into the supply line 134 established in the 2nd end plate 24 and 26 from the cooling medium supplying 
pipe 214. As shown in drawing 11, this cooling medium is introduced into the cooling-medium feed 
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hopper 128 of the 2nd end plate 24 and 26, and is sent to the 1st cooling-medium passage grooves 124a- 
124d through the 1st slot 126a from two or more 2nd slots 126b. 

[0061]The cooling medium introduced into the 1st cooling-mediimi passage grooves 124a-124d, It is 
introduced into the cooling-medium entrances 70a-70d formed in the lower part side of the 2nd 
separator 36, and as shown in drawing 6 , it moves toward the upper part along the cooling-medium 
channels 74a-74d which are open for free passage at said cooling-medium entrances 70a-70d from a 
lower part. The cooling medium which cooled each unit ftiel cell cell 32 through the cooling-medium 
channels 74a-74d is introduced into the 2nd cooling-medium passage grooves 124e-124h of the 2nd end 
plate 24 and 26 through the cooling-medium exits 70e-70h (refer to drawing ll\ 
[0062]The cooling medium introduced into these 2nd cooling-medium passage grooves 124e-124h is 
sent to the cooling-medium outlet 132 via the 2nd slot 130b from the 1st slot 130a, and is discharged 
from the cooling-medium outlet 220 through the cooling medium discharge pipe 218 from the exhaust 
pipe way 136. 

[0063]in this case, a 1st embodiment shows to drawing 12 - as - the ratio of the form width HI of the 
1st fuel cell stack 12 (namely, unit fiiel cell cell 32), and the vertical size H2 - abbreviated - it is set as 
3:1. And the fluid chamber 142 by which the clamping mechanism 140 is formed in the outside surface 
side of the 1st end plate 16 in order to give planar pressure to a laminating direction to the 1st fuel cell 
stack 12, It was provided in the outside surface side of the 2nd end plate 24, and has the three belleville 
springs 146a- 146c arranged in a transverse direction at one row corresponding to the aspect ratio of the 
1st fuel cell stack 12. 

[0064]Thus, in a 1st embodiment, since the belleville springs 146a- 146c are set up corresponding to the 
aspect ratio of the unit fuel cell cell 32, the planar pressure distribution in the 1st fuel cell stack 12 
becomes uniform. Thereby, while raising power generation performance effectively, the leakage of fuel 
gas or oxidant gas is prevented, and the effect that effective sealing nature is securable is acquired. 
[0065] And the ratio of the form width HI of the unit fuel cell cell 32 to the vertical size H2 is set to the 
integer ratio 3:1, for example, abbreviation. Therefore, if the belleville springs 164a- 164c of the number 
corresponding to the integer ratio are used, said belleville springs 164a- 164c can be uniformly arranged 
to the whole surface of the unit fuel cell cell 32. The oxidant gas communicating path which includes by 
this the oxidizing agent gas inlet 56a and the oxidant gas exit 56b which were especially established in 
the both ends of the unit fuel cell cell 32, It becomes possible to give uniform clamping force to the 
circumference of a fuel gas communicating path including the fuel gas inlet 68a and the fuel gas outlet 
68b, and there is an advantage that the sealing nature of oxidant gas and fuel gas is maintainable with 
high precision. 

[0066]The 1st fuel cell stack 12 can be constituted oblong, and it becomes possible to set up fairly the 
size of the height direction of said 1st fuel cell stack 12 low. Therefore, the fuel cell system 10 has 
desired electromotive force, can reduce the sizes of a height direction substantially, and has the 
advantage of becoming possible to use it effectively as the fuel cell system 10 for mount especially. 
[0067] While the 1st and 2nd fuel gas flow route slots 72 and 73 lie in a zigzag line horizontally and 
being provided in one field 36a toward a gravity direction in the 2nd separator 36, The 1st passage 
groove 76a and 76b and the 2nd passage groove 78 which constitute the cooling-medium channels 74a- 
74d are established in the field 36b of said 2nd separator 36 toward the gravity direction. 
[0068]Thus, in the 2nd separator 36, the 1st and 2nd fuel gas flow route slots 72 and 73 and the 1st and 
2nd passage grooves 76a, 76b, and 78 are formed so that it may intersect perpendicularly mutually, and 
the flexural rigidity of said 2nd separator 36 very thing improves effectively. It becomes possible to 
carry out the thinning of the thickness of the 2nd separator 36 effectively by this, and it becomes 
possible to short-length-ize easily the size of the laminating direction of the 1st fuel cell stack 12 whole. 
[0069] Although a 1st embodiment explained the 1st and 2nd fuel cell stacks 12 and 14 using the fuej 
cell system 10 which the laminating direction was made to arrange in parallel, the same effect is 
acquired also when using only the 1st fuel cell stack 12, 

[0070] Drawing 18 is a transverse-plane explanatory view of the fuel cell stack 240 concerning a 2nd 
embodiment of this invention. The same reference mark is given to the same component as the 1st fuel 
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cell stack 12 concerning a 1st embodiment, and the detailed explanation is omitted. Also in the fiiel cell 
stack 260 concerning a 3rd embodiment described below, it is the same. 

[0071]In this foel cell stack 240, the cathode lateral electrode 40 and the anode lateral electrode 42 
which constitute the power generation surface of the unit fuel cell cell 32 have oblong rectangular form, 
and that form width H3 is set up more than the twice of that vertical size H4. a 2nd embodiment - the 
ratio of the form width H3 to the vertical size H4 - abbreviated n(n is two or more integers):l - for 
example, — abbreviated - it is set as the integer ratio of 3 : 1 . 

[0072]Corresponding to the ratio of the form width H3 of a power generation surface to the vertical size 
H4, in the fuel cell stack 240, the three belleville springs 146a-146c estrange regular intervals every, and 
are arranged horizontally (the direction of arrow C) at it. That is, the belleville springs 146a-146c of the 
number corresponding to tfie ratio can be uniformly arranged to the whole power generation surface 
surface by setting the ratio of the form width H3 of the power generation surface of the unit fuel cell cell 
32 to the vertical size H4 as an integer ratio. 

[0073]Thereby, in a 2nd embodiment, it becomes possible to give uniform clamping force all over the 
power generation surface in the fuel cell stack 240, and the effect that power generation performance 
can be raised effectively is acquired. 

[0074] Drawing 19 is an outline strabism explanatory view of the fuel cell stack 260 concerning a 3rd 
embodiment of this invention, and drawing 20 is an outline vertical section explanatory view of said fuel 
cell stack 260. 

[0075]Via the clamping mechanism 262, the fuel cell stack 260 is bound tight to a laminating direction 

in one, and is fixed to it. This clamping mechanism 262 is provided with the following. 

Six or more pieces, the six washer plates 264a-264f which are the planar pressure grant members 

arranged between the 1st end plate 16 and the back up plate 148. 

The force means 266 provided in the outside surface side of the 2nd end plate 24. 

[0076]The curving surface 278 which is a surface of a sphere or a circular face is established in the side 
in contact with the back up plate 148, and the washer plates 264a-264f are set up in the shape of an 
approximate circle board as a whole, while establishing the flat face 276 in the side which touches the 
1st end plate 16. The washer plates 264a-264f are horizontally estranged a prescribed interval every to 
the 1st end-plate 16 side, and are arranged at two rows of upper and lower sides. 
[0077]The force means 266 is provided with six or more pieces and the six belleville springs 268a-268f 
which estrange a prescribed interval every horizontally and are arranged at two rows of upper and lower 
sides, in order to be provided in the outside surface side of the 2nd end plate 24 and to press this 2nd end 
plate 24 to the 1st end-plate 16 side. The belleville springs 268a-268c are set as the position which goes 
to the upper part side of the 2nd end plate 24 horizontally, and is arranged, and is abbreviated-in 
agreement in the washer plates 264a-264c and the direction of arrow A. the belleville springs 268d-268f 
- the lower part side of the 2nd end plate 24 ~ and it is arranged corresponding to the position which is 
abbreviated-in agreement in the washer plates 264d-264f and the direction of arrow A. 
[0078]The fuel cell stack 260 is penetrated from the back up plate 148, and the six tie rods (clamping 
bolt) 270 are inserted in the adapter plate 152. As shown in drawing 20 . while the nut 272 is thrust into 
the end of the tie rod 270, the spherical washer 274 is infixed between the head 270a of said tie rod 270, 
and the back up plate 148. 

[0079]As shown in drawing 2K while the fuel cell stack 260 is formed in oblong rectangular form, the 
ratio of the form width H5 and the vertical size H6 is set as the abbreviation 3:2. 
[0080]According to a 3rd embodiment constituted in this way, it estranges regular intervals every 
horizontally [ are two rows of upper and lower sides, and ] in the field of the 2nd end plate 24, and the 
six belleville springs 268a-268f are arranged horizontally (the direction of arrow A) at two rows. For 
this reason, when attaching the fuel cell stack 260 especially, the adapter plate 152 does not fall, and the 
effect that said fuel cell stack 260 can be efficiently attached by easy work is acquired. 
[0081]In the fuel cell stack 260, the ratio of the form width H5 to the vertical size H6 is set as the 
abbreviation 3 :2. Therefore, to the whole surface of the 2nd end plate 24 the six belleville springs 268a- 
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268f, It becomes possible a sliding direction and to arrange uniformly horizontally, it can bind tight 
certainly and the fuel cell stack 260 whole can be held so that planar pressure distribution may become 
xmiform, and it becomes possible to secure effective sealing nature. 

[0082]By this 3rd embodiment, the six washer plates 264a-264f are arranged as a planar pressure grant 
member further again at the outside surface side of the 1st end plate 16. While it is simplified effectively 
and composition will become very economical by this, the sizes of a thickness direction are reduced and 
short length-ization of the laminating direction of the fuel cell stack 260 whole is attained easily. 
[0083]In that case, in the direction of arrow A, as a belleville springs [ 268a-268f ] center and a washer 
plates [ 264a-264f ] center carry out abbreviation coincidence, respectively, they are arranged. For this 
reason, when clamping force is given to the fuel cell stack 260 via the belleville springs 268a-268f, it 
can prevent effectively that moment load occurs and is effective in the ability to prevent a bend etc. from 
occurring in said fiiel cell stack 260. 

[0084]It engages with the head 270a of the tie rod 270, and the spherical washer 274 is formed. 
Therefore, as shown in drawing 22. when the back up plate 148 curves at the time of the application of 
pressure of the fuel cell stack 260, The spherical washer 274 absorbs modification of this back up plate 
148 effectively, and via the tie rod 270, said fuel cell stack 260 can be certainly bound tight in the 
direction of arrow A, and it can fix. 

[0085]Here, while the flat face 276 contacts the 1st end plate 16, the curving surface 278 is carrying out 
field contact of the washer plates 264a-264f at said back up plate 148 also at the time of modification of 
the back up plate 148. For this reason, it becomes possible to maintain effectively the bolting state of the 
fuel cell stack 260 whole, 

[0086] Drawing 23 is a partial section explanatory view of the fuel cell stack 300 concerning a 4th 
embodiment of this invention. 

[0087]It is two rows of upper and lower sides, and the accommodation slot 306 for accommodating a 
plate-like washer plates [ which are planar pressure grant members / 304a-304f ] part in the outside 
surface side of the 1st end plate 302 that constitutes this fuel cell stack 300 estranges a prescribed 
interval every horizontally, and is established in six places. It is two rows of upper and lower sides, and 
the accommodation slot '3 10 which counters the accommodation slot 306 and accommodates selectively 
the washer plates 304a-304f in the back up plate 308 which counters the 1st end plate 302 and is 
arranged estranges a prescribed interval every horizontally, and is established in six places. The pressing 
part 312 which projects in the washer plate 304a-304f side is formed in this accommodation slot 310. 
[0088]In the fuel cell stack 300 constituted in this way, the six washer plates 304a-304f are arranged 
corresponding to the accommodation slots 306 and 310 formed in the 1st end plate 302 and the back up 
plate 308, respectively, for example. Thereby, the washer plates 304a-304f can be buih into a desired 
position easily and certainly, and the effect that the attachment work nature of the fuel cell stack 300 
improves effectively is acquired. 

[0089] Drawing 24 i s a partial section explanatory view of the fuel cell stack 320 concerning a 5th 
embodiment of this invention. 

[0090]In this fuel cell stack 320, the sphere form pressing part 324 which bulges in the washer plate 
304a-304f side from the center section of the accommodation slot 310 is formed in the back up plate 
322. Since other composition is the same as that of the fuel cell stack 300 concerning a 4th embodiment, 
the detailed explanation is omitted. 

[0091] Drawing 25 is a partial section explanatory view of the fuel cell stack 340 concerning a 6th 
embodiment of this invention. 

[0092]In this fuel cell stack 340, the accommodation slot 306 of the 1st end plate 302 and the 
accommodation slot 344 on the identical shape are formed in the back up plate 342. The washer plates 
264a-264f are accommodated in these accommodation slots 306 and 344. As for the washer plates 264a- 
264f, while the flat face 276 is arranged at the 1st end-plate 302 side, the curving surface 278 is arranged 
corresponding to the back-up-plate 342 side. Since other composition is the same as that of the fuel cell 
stack 300 concerning a 4th embodiment, the detailed explanation is omitted. 
[0093] 
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[Effect of the Invention] While a unit fuel cell cell is constituted from a fuel cell stack concerning this 
invention by oblong shape. The force means which pressurizes said unit fuel cell cell in a laminating 
direction equips the transverse direction with n belleville springs arraiiged at one row, and where the 
size of the height direction of a fuel cell stack is effectively made low, planar pressure distribution of the 
whole unit fuel cell cell surface can be made xmiform. Thereby, while maintaining power generation 
performance highly, it becomes possible to obtain certainly the oblong-shaped fuel cell stack excellent 
in seal performance. 

[0094]In the fuel cell stack concerning this invention, while the power generation surface of a unit fuel 
cell cell is constituted by oblong shape, corresponding to the shape of this power generation surface, n 
belleville springs are arranged in a transverse direction at one row. For this reason, imiform clamping 
force can be given all over a power generation surface, and it becomes possible to aim at improvement 
in power generation performance, 

[0095]By the fuel cell stack concerning this invention, while a unit fuel cell cell is constituted by oblong 
shape, the force means which counters a planar pressure grant member and is arranged equips the 
transverse direction with six or more belleville springs arranged at two rows further again. Therefore, 
while the attachment work nature of a fuel cell stack improves, it becomes possible to make uniform 
planar pressure distribution of the whole unit fuel cell cell surface. 
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* NOTICES * 

orPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]This invention relates to the fuel cell stack by which the end plate was allocated 
in the laminating direction both ends of said unit fuel cell cell while two or more imit fuel cell cells 
which comprise an anode lateral electrode and a cathode lateral electrode on both sides of solid 
polyelectrolyte membrane are horizontally laminated via a separator. 
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P RIOR ART 

[Description of the Prior ArtJFor example, the polymer electrolyte fuel cell is constituted by pinching 
with a separator the unit fuel cell cell constituted by the both sides of the electrolyte membrane which 
consists of a polymers ion-exchange membrane (cation exchange membrane) by an opposite **(ing) an 
anode lateral electrode and a cathode lateral electrode, respectively. This polymer electrolyte fuel cell is 
usually used as a fuel cell stack, when only a predetermined number laminates a unit fuel cell cell and a 
separator. 

[0003]In this kind of fiiel cell stack, on a catalyzer electrode, the fuel gas supplied to the anode lateral 
electrode, for example, hydrogen containing gas, is hydrogen-ion-ized, and it moves to the cathode 
lateral electrode side via the electrolyte membrane humidified moderately. The electron produced in the 
meantime is taken out by the external circuit, and is used as electrical energy of a direct current. Since 
oxidant gas, for example, oxygen containing gas, or air is supplied, in this cathode lateral electrode, said 
hydrogen ion, said electron, and oxygen gas react to a cathode lateral electrode, and water is generated. 
[0004]By the way, if the contact resistance in a fiiel cell stack increases, an internal resistance loss will 
increase and terminal voltage will fall. For this reason, it is necessary to give desired clamping force to 
each unit fuel cell cell laminated so that the planar pressure given to an electrode surface (power 
generation surface) may become uniform, in order to reduce contact resistance. 

[0005]Then, for example, as indicated by the U.S. Pat. No. 5,484,666 gazette. While forming every two- 
piece a total of four crevices in a sliding direction and a horizontal direction and arranging a belleville 
spring to this crevice at one side of the end plate arranged to the both ends of the fuel cell stack. The fuel 
cell stack constituted so that said whole fuel cell stack might be bound tight and it might fix is known by 
inserting in a tie rod over both end plates in said belleville spring, and screwing a nut in the end of said 
tie rod. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] While a unit fuel cell cell is constituted from a fiiel cell stack concerning this 
invention by oblong shape, The force means which pressurizes said unit fuel cell cell in a laminating 
direction equips the transverse direction with n belleville springs arranged at one row, and where the 
size of the height direction of a fuel cell stack is effectively made low, planar pressure distribution of the 
whole unit fuel cell cell surface can be made uniform. Thereby, while maintaining power generation 
performance highly, it becomes possible to obtain certainly the oblong-shaped fuel cell stack excellent 
in seal performance, 

[0094]In the fuel cell stack concerning this invention, while the power generation surface of a unit fuel 
cell cell is constituted by oblong shape, corresponding to the shape of this power generation surface, n 
belleville springs are arranged in a transverse direction at one row. For this reason, xmiform clamping 
force can be given all over a power generation surface, and it becomes possible to aim at improvement 
in power generation performance. 

[0095]By the fuel cell stack conceming this invention, while a unit fuel cell cell is constituted by oblong 
shape, the force means which counters a planar pressure grant member and is arranged equips the 
transverse direction with six or more belleville springs arranged at two rows further again. Therefore, 
while the attachment work nature of a fuel cell stack improves, it becomes possible to make uniform 
planar pressure distribution of the whole imit fuel cell cell surface. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional technology, 
since it formed two crevices in the end plate at a time at the upper and lower sides and right and left, 
respectively and the belleville spring is arranged, as the whole fuel cell stack, the size of the height 
direction is equivalent to a lateral size, or serves as a size beyond it. For this reason, when it is going to 
carry a fuel cell stack in vehicles etc. especially, the place in which this fuel cell stack can be 
accommodated will be limited fairly, 

[0007]And in the above-mentioned conventional technology, four belleville springs are only arranged to 
an end plate. Thereby, there is a possibility that uniform planar pressure cannot be given all over the 
power generation surface of a unit fuel cell cell via a belleville spring. 
[0008]This invention solves this kind of problem. 

The purpose is providing the fuel cell stack which can give uniform clamping force to the whole unit 
fuel cell cell laminated while short-length-izing effectively the size of the height direction of the whole 
fuel cell stack. 
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MEANS 

[Means for Solving the Problem]In a fuel cell stack concerning claim 1 of this invention, while two or 
more unit fuel cell cells are laminated horizontally, this unit fuel cell cell is constituted by oblong 
rectangular form, and that form width is set up more than the twice of that vertical size. For this reason, 
when a size of a height direction of the whole fuel cell stack is short-length-ized effectively, for 
example, being carried in vehicles etc., while being able to utilize effectively a space by the side of the 
upper part of said fuel cell stack, it becomes possible to accommodate this fuel cell stack in an under 
floor of a car body, etc. easily. 

[00 10] While a fluid enclosure member for planar pressure grant is provided in one end-plate side of a 
fuel cell stack, a force means which equipped a transverse direction with two or more belleville sprmgs 
arranged at one row is arranged at the end-plate side of another side. Thereby, uniform planar pressure is 
certainly given to the whole unit fuel cell cell laminated under a pressing action of a force means. And 
two or more belleville springs are arranged at one row, a belleville spring can be imiformly arranged 
along with shape of a unit fuel cell cell, and it becomes possible to give clamping force suitably and 
firmly to said xmit fuel cell cell. 

[001 l]In a fiiel cell stack concerning claim 2, a ratio of form width of a unit fuel cell cell to a vertical 
size is set as an integer ratio of abbreviated n:l . For this reason, while making height of the whole fuel 
cell stack still lower, two or more belleville springs can be uniformly arranged to the whole unit fuel cell 
cell surface, and it becomes possible to equalize said planar pressure given all over a unit fuel cell cell 
much more with high precision. 

[0012]In a fuel cell stack concerning claim 3, while two or more unit fuel cell cells are laminated 
horizontally, a power generation surface of this unit fuel cell cell is constituted by oblong rectangular 
form, and that form width is set up more than the twice of that vertical size. Therefore, uniform planar 
pressure can be certainly given to each whole power generation surface of a unit fuel cell cell laminated. 

[0013]By a fuel cell stack concerning claim 4, a ratio of form width of a power generation surface of a 
unit fuel cell cell to a vertical size is set as an integer ratio of abbreviated n:l further again. Thereby, two 
or more belleville springs can be uniformly arranged to the whole power generation surface surface, and 
it becomes possible to equalize said planar pressure given all over a power generation surface much 
more with high precision. 

[0014]In a fuel cell stack concerning claim 5, while a unit fuel cell cell is formed in oblong rectangular 
form, a planar pressure grant member is provided in one end-plate side, and a force means which equips 
the end-plate side of another side with six or more belleville springs arranged in a transverse direction at 
two rows is arranged, for this reason - falling at the time of an assembly, while giving uniform planar 
pressure to the whole unit fuel cell cell - etc. - it does not cause and assembling work of a fuel cell 
stack is carried out vAth high precision and efficiently. 

[00 15] A planar pressure grant member is provided with six or more washer plates arranged in a 
transverse direction at two rows corresponding to a belleville spring in a fuel cell stack concerning claim 
6. Therefore, composition simplifies and it will become economical, and since each belleville spring and 
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each washer plate counter mutually and are moreover arranged, it becomes possible to prevent moment 
load from giving certainly and to bind the whole fuel cell stack tight firmly and certainly. By moreover 
using a washer plate, the thinning of the size of a laminating direction of a unit fuel cell cell which is a 
thickness direction is carried out, and a laminating direction of the whole fuel cell stack can be short- 
length-ized effectively. 

[0016]By a fuel cell stack concerning claim 7, a ratio of form width of a unit fuel cell cell to a vertical 
size is set as the abbreviation 3:2 further again. For this reason, especially, two rows of a total of six or 
more belleville springs can be uniformly arranged to the whole unit fuel cell cell surface m each 
transverse direction, and said thing [ giving planar pressure with high precision and uniformly all over a 
unit fuel cell cell ] becomes possible. 

[0017]In a fuel cell stack concerning claim 8, it has a clamping boh which holds a unit fuel cell cell in 
one to a laminating direction, and a spherical washer which engages with a head of said clamping bolt. 
When carrying out application-of-pressure maintenance of the whole fiiel cell stack by this in a 
laminating direction, even if an end plate and the back up plate which support a clamping boh change, 
clamping force of a laminating direction can be certainly given to a fuel cell stack under an operation of 
a spherical washer. 
[0018] 

[Embodiment of the Invention] Drawing 1 is an outline strabism explanatory view of the fiiel cell system 
10 incorporating the fuel cell stack concemmg a 1st embodunent of this invention, and drawing 2 is a 
side explanatory view of said fuel cell system 10. 

[0019]The fuel cell system 10 is provided with the 1st fuel cell stack 12 and the 2nd fiiel cell stack 14 
which are mutually arranged in parallel along a horizontal direction (the direction of arrow A). The 2nd 
electric power extraction terminal 22 which is the 1st electric power extraction terminal 20 and negative 
electrode which are anodes is formed in the 1st end plate 16 and 1 8 that constitutes the end part vertical 
plane by the side of the same of the 1st and 2nd fiiel cell stacks 12 and 14. 

[0020]The piping mechanism 28 for performing supply and discharge of fuel gas, oxidant gas, and a 
cooling medium to said 1st and 2nd fiiel cell stacks 12 and 14 is included in the 2nd end-plate 24 and 26 
side which is an other end vertical plane by the side of the same of the 1st and 2nd fuel cell stacks 12 
and 14, The 1st and 2nd fiiel cell stacks 12 and 14 are fixed to the attaching plate 31 which constitutes 
vehicles via the mounting mechanism 30. 

[0021]The 1st fuel cell stack 12 is provided with the 1st and 2nd separators 34 and 36 that pinch the unit 
fuel cell cell 32 and this unit fuel cell cell 32 as shown in drawing 3 and drawing 4 , and two or more sets 
of these are laminated horizontally (the direction of arrow A). A long side direction (the direction of 
arrow C) directs horizontally, and the 1st fiiel cell stack 12 is arranged while it has rectangular 
parallelepiped shape as a whole and a short side direction (the direction of arrow B) directs in a gravity 
direction. 

[0022]While the unit fuel cell cell 32 has the solid polyelectrolyte membrane 38, and the cathode lateral 
electrode 40 and the anode lateral electrode 42 which are allocated on both sides of this electrolyte 
membrane 38, The 1st and 2nd gas diffiision layers 44 and 46 that consist of porosity carbon paper etc. 
which are porous layers, for example are allocated by said cathode lateral electrode 40 and said anode 
lateral electrode 42. 

[0023]They are formed in the both sides of the unit fuel cell cell 32 by the 1st and 2nd gaskets 48 and 
50, and said 1st gasket 48, While it has the big opening 52 for storing the cathode lateral electrode 40 
and the 1st gas diffusion layer 44, said 2nd gasket 50 has the big opening 54 for storing the anode lateral 
electrode 42 and the 2nd gas diffiision layer 46. The unit fiiel cell cell 32 and the 1st and 2nd gaskets 48 
and 50 are pinched with the 1st and 2nd separators 34 and 36. 

[0024]The shorter side 55b directs in a gravity direction, and the 1st separator 34 is arranged while the 
field 34a which counters the cathode lateral electrode 40, and the field 34b of the opposite hand are set 
as rectangular form, for example, the long side 55a directs horizontally. 

[0025]The oxidizing agent gas inlet 56a for passing the oxidant gas which is oxygen gas or air, and the 
fiiel gas inlet 58a for passing fiiel gas, such as hydrogen gas, have long picture rectangular form, and are 
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established in a sliding direction at the both-ends edge upper part side by the side of the shorter side 55b 
of the 1st separator 34. It has long picture rectangular form in a sliding direction, and the oxidant gas 
exit 56b and the fuel gas outlet 58b are established in it at the both-ends edge lower part side by the side 
of the shorter side 55b of the 1st separator 34 so that it may become the oxidizing agent gas inlet 56a 
and the fuel gas inlet 58a, and a diagonal position. 

[0026] While the four cooling-medium entrances [ long picture / the direction of arrow C ] 60a-60d are 
established in the lower end part of the long side 55a of the 1st separator 34, the four cooling-medium 
exits [ long picture / the direction of arrow C ] 60e-60h are similarly established in the upper part by the 
side of the long side 55a of this 1st separator 34. Cooling media, such as pure water, ethylene glycol, 
and oil, are supplied to the cooling-medium entrances 60a-60d. 

[0027]The ten 1st oxidant gas passage grooves 62 it is open for free passage to the oxidizing agent gas 
inlet 56a and which became independent, respectively are established in the field 34a of the 1st separator 
34 toward a gravity direction, moving in a zigzag direction horizontally. The 1st oxidant gas passage 
groove 62 joins the five 2nd oxidant gas passage grooves 65, and said 2nd oxidant gas passage groove 
65 opens it for free passage to the oxidant gas exit 56b. The pore 63 for tie rod insertion is formed in six 
places at the 1st separator 34. 

[0028]The 2nd separator 36 is formed in rectangular form, and to the both-ends edge upper part side by 
the side of the shorter side 64b of this 2nd separator 36. While penetration formation of the oxidizing 
agent gas inlet 66a and the fiiel gas inlet 68a is carried out, penetration formation of the oxidant gas exit 
66b and the fuel gas outlet 68b is carried out at the both-ends edge lower part side so that it may become 
said oxidizing agent gas inlet 66a and said fuel gas inlet 68a, and a diagonal position. 
[0029]Penetration formation of the four cooling-medium entrances [ long picture / the direction of arrow 
C ] 70a-70d is carried out at the lower part by the side of the long side 64a of the 2nd separator 36, and 
penetration formation of the cooling-medium exits 70e-70h is similarly carried out in the direction of 
arrow C in the upper part by the side of this long side 64a at a long picture. 

[0030] As shown in drav^ng 5 , it is open for free passage to the fuel gas inlet 68a, and the ten 1st fuel 
gas flow route slots 72 are formed in the field 36a of the 2nd separator 36. This 1st fuel gas flow route 
slot 72 is formed toward a gravity direction, moving in a zigzag direction horizontally, the five 2nd fuel 
gas flow route slots 73 are joined, and said 2nd fuel gas flow route slot 73 is open for free passage to the 
fuel gas outlet 68b. 

[0031] As shown in drawing 6 , the cooling-medium channels 74a-74d which are individually open for 
free passage, respectively are established in the field 36b of an opposite hand toward a gravity direction 
at the cooling-medium entrances 70a-70d and the cooling-medium exits 70e-70h in the field 36a of the 
2nd separator 36. While the cooling-medium channels 74a-74d are provided with the 1st passage groove 
76a and 76b of nine each which is open for free passage to the cooling-medium entrances 70a-70d and 
the cooling-medium exits 70e-70h, Between said 1st passage groove 76a and 76b, mutually, in parallel 
vsdth a gravity direction, the 2nd two passage grooves 78 estrange a prescribed interval every, and are 
provided, respectively. The pore 63 for tie rod insertion is formed in six places like [ the 2nd separator 
36 ] the 1st separator 34. 

[0032] As shown in drawing 1 . the tag block 80 and the 1st electric conduction plate 82 which are 
terminal plates are allocated in the laminating direction both ends of the imit fuel cell cell 32 to which 
only the predetermined number was laminated. While the 1st end plate 16 is laminated via the electric 
insulating plate 84 by the tag block 80, this tag block 80 is equipped with the 1st electric power 
extraction terminal 20. 

[0033] As shown in drawing 8 , the 1st electric power extraction terminal 20 provides the byway thread 
parts 88a and 88b in the both ends of the cylindrical major diameter 86, This thread part 88a is projected 
in the oxidizing agent gas inlet 56a of the 1st separator 34 through the pore 90 formed in the tag block 
80, and the nut member 92 is screwed on said thread part 88a. In order to raise the sealing nature 
between the tag blocks 80 in the shoulder of the major diameter 86, while the sealing member 94 is 
infixed in it, the insulating ring 98 is infixed between the periphery of said major diameter 86, and the 
pore 96 formed in the 1st end plate 16. 
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[0034] As shown in drawing 9 . the 1st electric conduction plate 82, It is mostly set to the 2nd separator 
36 at identical shape, i.e., rectangular form, and the oxidizing agent gas inlet 100a, the fuel gas inlet 
102a and the oxidant gas exit 100b, and the fuel gas outlet 102b are mutually established m the both- 
ends edge by the side of a shorter side in the diagonal position. While the four cooling-medium 
entrances 104a-104d and cooling-medium exits 104e-104h are established in the long side back lower 
part and the upper part of the 1st electric conduction plate 82, respectively, the pore 63 for tie rod 
insertion is formed in six places. 

[0035]the 1st electric conduction plate 82 - the 1st fuel cell stack 12 bottom - and the 1st connection 
plate part 106 which approaches the 2nd fuel cell stack 14 and extends is formed. It projects in the 1st 
connection plate part 106 caudad, the two bolt parts 108a and 108b are formed in it, and these bolt parts 
108a and 108b and the 1st electric conduction plate 82 comprise material which has conductivity, for 
example, SUS, copper, etc. As shown in drawing 7 , the 2nd end plate 24 is laminated by the 1st electric 
conduction plate 82 via the electric insulating plate 1 10, the cover plate 1 12, and the sealing member 
114. 

[0036] As shown in drawing 10 a nd drawing 11. the 2nd end plate 24 is constituted by rectangular form, 
and to the both-ends edge upper part side by the side of the shorter side. While penetration formation of 
the oxidizing agent gas inlet 120a and the fuel gas inlet 122a is carried out, it is provided in the both- 
ends edge lower part side by the side of the shorter side so that the oxidant gas exit 120b and the fuel gas 
outlet 122b may become said oxidizing agent gas inlet 120a and said fuel gas inlet 122a, and a diagonal 
position. 

[0037]In the field 24a inside the 2nd end plate 24. It is a long picture horizontally, and the 1st cooling- 
medium passage grooves 124a-124d which are open for free passage at the cooling-medium entrances 
70a-70d of the 2nd separator 36, and the 2nd cooling-medium passage grooves 124e-124h which are 
open for free passage to the cooling-medium exits 70e-70h of said 2nd separator 36 have the 
predetermined depth, and are formed. The 1st cooling-medium passage grooves 124a-124d are open for 
free passage at the end of the 1st 12 slots 126a, respectively. Two join at a time, respectively, the 2nd 
slot 126b is formed, every two of said 2nd slot 126b join the 3rd slot 126c, respectively, and the 1st slot 
126a is open for free passage to the single cooling-medium feed hopper 128, after extending up in 
parallel mutually, 

[0038]Similarly, it is open for free passage to the 1st 12 slots 130a, respectively, said 1st slot 130a 
extends in perpendicular dovm, and the 2nd cooling-medium passage grooves 124e-124h join the 2nd 
slot 130b two [ at a time ]. The 2nd slot 130b joins the 3rd slot 130c two [ at a time ], and is open for 
free passage to the single cooling-medium outlet 132, As shown in drawing 10. the supply line 134 and 
the exhaust pipe way 136 are connected with the cooling-medium feed hopper 128 and the cooling- 
medium outlet 132, and this supply line 134 and this exhaust pipe way 136 have projected only 
predetermined length outside the 1st fuel cell stack 12 to them at the way. The pore 63 for tie rod 
insertion is formed in six places at the 2nd end plate 24 (refer to drawing 11) . 

[0039] As shown in drawing 7 . via the clamping mechanism 140, the 1st fuel cell stack 12 is bound tight 
to a lammating dkection (the direction of arrow A) in one, and is fixed to it. The clamping mechanism 
140 is provided with the following. 

The fluid chamber 142 provided in the outside surface side of the 1st end plate 16, 

The incompressible fluid 144 for planar pressure grant enclosed in this fluid chamber 142, for example, 

a silicone oil 

Force means 145. 

This force means 145 is formed in the outside surface side of the 2nd end plate 24, and in order to press 
said 2nd end plate 24 to the 1st end-plate 16 side, it is provided with two or more and the three belleville 
springs 146a- 146c which estrange a prescribed interval every horizontally and are arranged at one row. 
[0040]The 1st end plate 16 is countered on both sides of the fluid chamber 142, the back up plate 148 is 
allocated, and the fluid enclosure member for planar pressure grant which formed the fluid chamber 142 
with the sheet metal 150 of this back up plate 148, aluminum, or a stainless steel is constituted. The 
belleville springs 146a- 146c are supported by the adapter plate 152 while estranging them abbreviation 
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regular intervals every and arranging them in the field of the 2nd end plate 24. The 1st fuel cell stack 12 
is penetrated from the adapter plate 152, and the six tie rods 154 are inserted in the back up plate 148. 
By thrusting the nut 156 into the end of the tie rod 154, the 1st fuel cell stack 12 is held in one. 
[0041] As shovra in drawing 12 , while the 1st fiiel cell stack 12 (namely, unit fiiel cell cell 32) is 
constituted by oblong rectangular form, the form v^dth HI is set up more than the twice of the vertical 
size H2. 

[0042]a 1st embodiment - the ratio of the form width HI to the vertical size H2 - abbreviated n(n is 
two or more integers):! — for example, - abbreviated - it is set as the mteger ratio of 3:1. In order to 
give uniform planar pressure all over each imit fuel cell cell 32, to the 1st fuel cell stack 12, the three 
belleville springs 146a- 146c estrange regular intervals every corresponding to the ratio of the form width 
H I to the vertical size H2, and it is arranged horizontally (the direction of arrow C). If it puts in another 
way, the belleville springs 164a- 164c of the number corresponding to the ratio can be uniformly 
arranged to the whole surface of the unit fuel cell cell 32 by setting the ratio of the form width HI of the 
unit fuel cell cell 32 to the vertical size H2 as an integer ratio. 

[0043] As shown in drawing 2 and drawing 13, the moimting mechanism 30 is provided with the 
following. 

The bracket parts 160a and 160b provided in the lower part side of the 1st end plate 16 in one. 

The mount brackets 162a and 162b screwed to the lower part side of the 2nd end plate 24. 

While the long picture long holes 164a and 164b are formed in the laminatmg direction (the direction of 

arrow A) of the 1st fuel cell stack 12 at the bracket parts 160a and 160b, the pores 166a and 166b are 

formed in the mount brackets 162a and 162b. 

[0044]The rubber mount 168 is arranged at the long holes 164a and 164b and the pores 166a and 166b, 
respectively. The nut 174 is screwed in this thread part 170a, while the color 172 is arranged at said 
thread part 170a to which the thread parts 170a and 170b are formed up and down, and the rubber mount 
168 projects in the upper part and this color 172 is inserted in the long holes 164a and 164b from here. 
In the mount bracket 162a andb [ 162 ] side, the thread part 170a of the rubber mount 168 is inserted in 
the pores 166a and 166b, and the nut 174 is screwed in the tip part. The thread part 170b which projects 
in the lower part side of the rubber mount 168 fixes the 1st fUel cell stack 12 to vehicles etc. by being 
inserted in the attaching plate 31 and screwing the nut 176. 

[0045] As shown in drawing 14 , the 2nd fuel cell stack 14, While being constituted symmetrically [ the 
1st fuel cell stack 12 mentioned above ], the cathode lateral electrode 40 and the anode lateral electrode 
42 are arranged to the electrolyte membrane 38 at the reverse side, and the 2nd electric power extraction 
terminal 22 which is a negative electrode is formed in the 1st end-plate 18 side (refer to drawing 15) . 
The 2nd fuel cell stack 14 is fundamentally constituted like the 1st fuel cell stack 12, gives the same 
reference mark to the same component, and omits the detailed explanation. 

[0046] As shown in drawing 16 , the 2nd fuel cell stack 14, The 2nd connection plate part 182 close to the 
1st coimection plate part 106 of the 1st electric conduction plate 82 which is provided with the 2nd 
electric conduction plate 180, and extends on this 2nd electric conduction plate 180 at said 2nd fuel cell 
stack 14 bottom, and is provided in the 1st fuel cell stack 12 is formed. The bolt parts 108a and 108b of 
a couple, and 184a and 184b are provided in the 1st and 2nd connection plate parts 106 and 182, 
respectively. 

[0047]The flexible connection body 186a and 186b, for example, stranded wires, is connected to the boh 
parts 108a and 184a and the bolt parts 108b and 184b, respectively. The stranded wires 186a and 186b 
are constituted by twisting the lead of much thin line state to mesh texture, and are covered with the 
rubber covers 188a and 188b, respectively. 

[0048] As shown in drawing 14 , to the 2nd end plate 24 and 26 that constitutes the 1st and 2nd fuel cell 
stacks 12 and 14. The fuel gas inlet 122a and the oxidant gas exit 120b are arranged at the position 
which approaches mutually, respectively, and the piping mechanism 28 is included in this 2nd end plate 
24 and 26. 

[0049] As shown in drawing 1 and drawing 17 , the piping mechanism 28, It has the 1st bracket 190 that 
covers each fuel gas inlet 122a of the 2nd end plate 24 and 26 that constitutes the 1st and 2nd fuel cell 
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stacks 12 and 14 installed side by side mutually, and is fixed to said 2nd end plate 24 and 26 in one. The 
fuel gas supply pipes 192a and 192b which are open for fi-ee passage, respectively are formed in each 
fuel gas inlet 122a, said fuel gas supply pipes 192a and 192b join this 1st bracket 190, and it is open for 
free passage to the fuel gas feed hopper 194. 

[0050]Each oxidant gas exit 120b is covered to the 2nd end plate 24 and 26, and the 2nd bracket 196 is 
fixed to it. The tip part of the oxidant gas exhaust pipes 198a and 198b which are formed in this 2nd 
bracket 196 and are open for free passage to the oxidant gas exit 120b, respectively is open for free 
passage in one to the oxidant gas outlet 200. 

[0051]Each oxidizing agent gas inlet 120a and fuel gas outlet 122b are covered to the 2nd end plate 24 
and 26, and the 3rd and 4th brackets 202 and 204 are fixed to it. While the both ends of the oxidant gas 
feed pipe 206 which is open for free passage to the oxidizing agent gas inlet 120a are open for free 
passage to the 3rd and 4th brackets 202 and 204, the oxidant gas feed hopper 208 is established in the 
way of this oxidant gas feed pipe 206. To the 3rd and 4th brackets 202 and 204, the both ends of the fuel 
gas exhaust pipe 210 which is open for free passage to the fuel gas outlet 122b are open for free passage, 
and the fuel gas outlet 212 is formed in the way of this fuel gas exhaust pipe 210. 
[0052]The both ends of the cooling medium supplying pipe 214 are connected v^th each supply line 134 
established in the 2nd end plate 24 and 26, and the cooling-medium feed hopper 216 is established in 
this cooling medium supplying pipe 214. While the cooling medium discharge pipe 218 is cormected 
with each exhaust pipe way 136 established in the 2nd end plate 24 and 26, the cooling-medium outlet 
220 is formed in this cooling medium discharge pipe 218. 

[0053]Operation of the fuel cell system 10 constituted in this way is explained below. 
[0054] As shown in drawing K while fuel gas (for example, gas containing the hydrogen which reformed 
hydrocarbon) is supplied to the fuel cell system 10 from the fuel gas feed hopper 194, air or oxygen gas 
(only henceforth air) is supplied to the oxidant gas feed hopper 208 as oxidant gas. A cooling medium is 
supplied to the cooling-medium feed hopper 216. 

[0055]The fuel gas supplied to the fuel gas feed hopper 194, It is sent to each fuel gas inlet 122a of the 
2nd end plate 24 and 26 that constitutes the 1st and 2nd fuel cell stacks 12 and 14 through the fuel gas 
supply pipes 192a and 192b, and is further introduced into the 1st fuel gas flow route slot 72 from each 
fuel gas inlet 68a of the 2nd separator 36. As shown in drawing 5 . the fuel gas supplied to the 1st fuel 
gas flow route slot 72 moves to a gravity direction, moving in a zigzag direction horizontally along the 
field 36a of the 2nd separator 36. 

[0056]In that case, hydrogen gas in fuel gas is supplied to the anode lateral electrode 42 of the imit fuel 
cell cell 32 through the 2nd gas diffusion layer 46. And while intact fuel gas moves along the 1st fuel 
gas flow route slot 72 and the anode lateral electrode 42 is supplied, intact fuel gas is discharged from 
the fuel gas outlet 68b via the 2nd fuel gas flow route slot 73. This intact fuel gas is introduced into the 
fiiel gas exhaust pipe 210 through each fuel gas outlet 122b of the 2nd end plate 24 and 26, and is 
discharged from the fiiel cell system 10 via the fuel gas outlet 212. 

[0057]On the other hand, the air supplied to the oxidant gas feed hopper 208, It is sent to each oxidizing 
agent gas inlet 120a established in the 2nd end plate 24 and 26 via the oxidant gas feed pipe 206, and the 
oxidizing agent gas inlet 56a of the 1st separator 34 further incorporated in the 1st and 2nd fuel cell 
stacks 12 and 14 is supplied (refer to drawing 3) . In the 1st separator 34, the air supplied to the oxidizing 
agent gas inlet 56a is introduced into the 1st oxidant gas passage groove 62 within the field 34a, and it 
moves to a gravity direction, moving in a zigzag direction horizontally along this 1st oxidant gas 
passage groove 62. 

[005 8] While the oxygen gas in the air is supplied to the cathode lateral electrode 40 from the 1st gas 
diffusion layer 44 in that case, intact air is discharged from the oxidant gas exit 56b via the 2nd oxidant 
gas passage groove 65. The air discharged by this oxidant gas exit 56b is discharged from the oxidant 
gas outlet 200 via the oxidant gas exhaust pipes 198a and 198b from the oxidant gas exit 120b 
established in the 2nd end plate 24 and 26 (refer to drawing 1) . 

[0059]By this, power generation will be performed by the 1st and 2nd fuel cell stacks 12 and 14, and 
electric power will be supplied to the load connected between the 1st and 2nd electric power extraction 
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terminals 20 and 22 in which the characteristics differ, respectively, for example, the motor which is not 
illustrated. 

[0060]The inside of the 1st and 2nd fuel cell stacks 12 and 14 is effectively cooled by a cooling 
medium. That is, the cooling medium supplied to the cooling-medium feed hopper 216 is introduced 
into the supply line 134 established in the 2nd end plate 24 and 26 from the cooling medium supplying 
pipe 214. As shown in drawing 1 1 . this cooling medium is introduced into the cooling-medium feed 
hopper 128 of the 2nd end plate 24 and 26, and is sent to the 1st cooling-medium passage grooves 124a- 
124d through the 1st slot 126a from two or more 2nd slots 126b. 

[0061]The cooling medium introduced into the 1st cooling-medium passage grooves 124a-124d, It is 
introduced into the cooling-medium entrances 70a-70d formed in the lower part side of the 2nd 
separator 36, and as shown in drawing 6 . it moves toward the upper part along the cooling-medium 
channels 74a-74d which are open for free passage at said cooling-medium entrances 70a-70d from a 
lower part. The cooling medium which cooled each unit fuel cell cell 32 through the cooling-medium 
channels 74a-74d is introduced into the 2nd cooling-medium passage grooves 124e-124h of the 2nd end 
plate 24 and 26 through the cooling-medium exits 70e-70h (refer to drawing 10 . 
[0062]The cooling medium introduced into these 2nd cooling-medium passage grooves 124e-124h is 
sent to the cooling-medium outlet 132 via the 2nd slot 130b from the 1st slot 130a, and is discharged 
from the cooling-medium outlet 220 through the cooling medium discharge pipe 218 from the exhaust 
pipe way 136. 

[0063]in this case, a 1st embodiment shows to drawing 12 - as - the ratio of the form width HI of the 
1st fuel cell stack 12 (namely, imit fuel cell cell 32), and the vertical size H2 - abbreviated - it is set as 
3:1. And the fluid chamber 142 by which the clamping mechanism 140 is formed in the outside surface 
side of the 1st end plate 16 in order to give planar pressure to a laminating direction to the 1st fuel cell 
stack 12, It was provided in the outside surface side of the 2nd end plate 24, and has the three belleville 
springs 146a- 146c arranged in a transverse direction at one row corresponding to the aspect ratio of the 
1st fuel cell stack 12. 

[0064]Thus, in a 1st embodiment, since the belleville springs 146a- 146c are set up corresponding to the 
aspect ratio of the unit ftiel cell cell 32, the planar pressure distribution in the 1st fuel cell stack 12 
becomes imiform. Thereby, while raising power generation performance effectively, the leakage of fuel 
gas or oxidant gas is prevented, and the effect that effective sealing nature is securable is acquired. 
[0065] And the ratio of the form width HI of the unit fuel cell cell 32 to the vertical size H2 is set to the 
integer ratio 3:1, for example, abbreviation. Therefore, if the belleville springs 164a- 164c of the number 
corresponding to the integer ratio are used, said belleville springs 164a- 164c can be uniformly arranged 
to the whole surface of the unit fuel cell cell 32. The oxidant gas conununicating path which includes by 
this the oxidizing agent gas inlet 56a and the oxidant gas exit 56b which were especially established in 
the both ends of the unit fuel cell cell 32, It becomes possible to give xmiform clamping force to the 
circumference of a fuel gas communicating path including the fuel gas inlet 68a and the fuel gas outlet 
68b, and there is an advantage that the sealing nature of oxidant gas and fuel gas is maintainable with 
high precision. 

[0066]The 1st fuel cell stack 12 can be constituted oblong, and it becomes possible to set up fairly the 
size of the height direction of said 1st fuel cell stack 12 low. Therefore, the fuel cell system 10 has 
desired electromotive force, can reduce the sizes of a height direction substantially, and has the 
advantage of becoming possible to use it effectively as the fuel cell system 10 for mount especially. 
[0067] While the 1st and 2nd fuel gas flow route slots 72 and 73 lie in a zigzag line horizontally and 
being provided in one field 36a toward a gravity direction in the 2nd separator 36, The 1st passage 
groove 76a and 76b and the 2nd passage groove 78 which constitute the cooling-medium chaimels 74a- 
74d are established in the field 36b of said 2nd separator 36 toward the gravity direction. 
[0068]Thus, in the 2nd separator 36, the 1st and 2nd fuel gas flow route slots 72 and 73 and the 1st and 
2nd passage grooves 76a, 76b, and 78 are formed so that it may intersect perpendicularly mutually, and 
the flexural rigidity of said 2nd separator 36 very thing improves effectively. It becomes possible to 
carry out the thinning of the thickness of the 2nd separator 36 effectively by this, and it becomes 
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possible to short-length-ize easily the size of the laminating direction of the 1st fuel cell stack 12 whole. 
[0069] Although a 1st embodiment explained the 1st and 2nd fuel cell stacks 12 and 14 using the fuel 
cell system 10 which the laminating direction was made to arrange in parallel, the same effect is 
acquired also when using only the 1st fuel cell stack 12. 

[0070] Drawing 18 is a transverse-plane explanatory view of the fuel cell stack 240 concerning a 2nd 
embodiment of this invention. The same reference mark is given to the same component as the 1st fuel 
cell stack 12 concerning a 1st embodiment, and the detailed explanation is omitted. Also in the fuel cell 
stack 260 concerning a 3rd embodiment described below, it is the same. 

[0071]In this fuel cell stack 240, the cathode lateral electrode 40 and the anode lateral electrode 42 
which constitute the power generation surface of the unit fuel cell cell 32 have oblong rectangular form, 
and that form width H3 is set up more than the twice of that vertical size H4, a 2nd embodiment — the 
ratio of the form width H3 to the vertical size H4 - abbreviated n(n is two or more integers): 1 — for 
example, — abbreviated - it is set as the integer ratio of 3 : 1 , 

[0072]Corresponding to the ratio of the form width H3 of a power generation surface to the vertical size 
H4, in the fiiel cell stack 240, the three belleville springs 146a-146c estrange regular intervals every, and 
are arranged horizontally (the direction of arrow C) at it. That is, the belleville springs 146a- 146c of the 
number corresponding to the ratio can be uniformly arranged to the whole power generation surface 
surface by setting the ratio of the form width H3 of the power generation surface of the unit fuel cell cell 
32 to the vertical size H4 as an integer ratio. 

[0073]Thereby, in a 2nd embodiment, it becomes possible to give uniform clamping force all over the 
power generation surface in the fuel cell stack 240, and the effect that power generation performance 
can be raised effectively is acquired. 

[0074] Drawing 19 is an outline strabism explanatory view of the fuel cell stack 260 concerning a 3rd 
embodiment of this invention, and drawing 20 is an outline vertical section explanatory view of said fuel 
cell stack 260. 

[0075]Via the clamping mechanism 262, the fuel cell stack 260 is bound tight to a laminating direction 

in one, and is fixed to it. This clamping mechanism 262 is provided with the following. 

Six or more pieces, the six washer plates 264a-264f which are the planar pressure grant members 

arranged between the 1st end plate 16 and the back up plate 148. 

The force means 266 provided in the outside surface side of the 2nd end plate 24. 

[0076]The curving surface 278 which is a surface of a sphere or a circular face is established in the side 
in contact with the back up plate 148, and the washer plates 264a-264f are set up in the shape of an 
approximate circle board as a whole, while establishing the flat face 276 in the side which touches the 
1st end plate 16. The washer plates 264a-264f are horizontally estranged a prescribed interval every to 
the 1st end-plate 16 side, and are arranged at two rows of upper and lower sides. 
[0077]The force means 266 is provided with six or more pieces and the six belleville springs 268a-268f 
which estrange a prescribed interval every horizontally and are arranged at two rows of upper and lower 
sides, in order to be provided in the outside surface side of the 2nd end plate 24 and to press this 2nd end 
plate 24 to the 1st end-plate 16 side. The belleville springs 268a-268c are set as the position which goes 
to the upper part side of the 2nd end plate 24 horizontally, and is arranged, and is abbreviated-in 
agreement in the washer plates 264a-264c and the direction of arrow A. the belleville springs 268d-268f 
- the lower part side of the 2nd end plate 24 — and it is arranged corresponding to the position which is 
abbreviated-in agreement in the washer plates 264d-264f and the direction of arrow A. 
[0078]The fuel cell stack 260 is penetrated from the back up plate 148, and the six tie rods (clamping 
bolt) 270 are inserted in the adapter plate 152. As shown in drawing 20. while the nut 272 is thrust into 
the end of the tie rod 270, the spherical washer 274 is infixed between the head 270a of said tie rod 270, 
and the back up plate 148. 

[0079] As shown in drawing 2 L while the fuel cell stack 260 is formed in oblong rectangular form, the 
ratio of the form width H5 and the vertical size H6 is set as the abbreviation 3:2. 
[0080]According to a 3rd embodiment constituted in this way, it estranges regular intervals every 
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horizontally [ are two rows of upper and lower sides, and ] in the field of the 2nd end plate 24, and the 
six belleville springs 268a-268f are arranged horizontally (the direction of arrow A) at two rows. For 
this reason, when attaching the fuel cell stack 260 especially, the adapter plate 152 does not fall, and the 
effect that said ftiel cell stack 260 can be efficiently attached by easy work is acquired. 
[0081]In the fuel cell stack 260, the ratio of the form width H5 to the vertical size H6 is set as the 
abbreviation 3:2. Therefore, to the whole surface of the 2nd end plate 24 the six belleville springs 268a- 
268f, It becomes possible a sliding direction and to arrange imiformly horizontally, it can bind tight 
certainly and the fiiel cell stack 260 whole can be held so that planar pressure distribution may become 
uniform, and it becomes possible to secure effective sealing nature. 

[0082]By this 3rd embodiment, the six washer plates 264a-264f are arranged as a planar pressure grant 
member further again at the outside surface side of the 1st end plate 16. While it is simplified effectively 
and composition will become very economical by this, the sizes of a thickness direction are reduced and 
short length-ization of the laminating direction of the fiiel cell stack 260 whole is attained easily. 
[0083]In that case, in the direction of arrow A, as a belleville springs [ 268a-268f ] center and a washer 
plates [ 264a-264f ] center carry out abbreviation coincidence, respectively, they are arranged. For this 
reason, when clamping force is given to the fuel cell stack 260 via the belleville springs 268a-268f, it 
can prevent effectively that moment load occurs and is effective in the ability to prevent a bend etc. from 
occurring in said fuel cell stack 260. 

[0084]It engages with the head 270a of the tie rod 270, and the spherical washer 274 is formed. 
Therefore, as shown in drawing 22 . when the back up plate 148 curves at the time of the application of 
pressure of the fuel cell stack 260, The spherical washer 274 absorbs modification of this back up plate 
148 effectively, and via the tie rod 270, said fuel cell stack 260 can be certamly bound tight in the 
direction of arrow A, and it can fix. 

[0085]Here, while the flat face 276 contacts the 1st end plate 16, the curving surface 278 is carrying out 
field contact of the washer plates 264a-264f at said back up plate 148 also at the time of modification of 
the back up plate 148. For this reason, it becomes possible to maintain effectively the bolting state of the 
fuel cell stack 260 whole. 

[0086] Drawing 23 is a partial section explanatory view of the fuel cell stack 300 concerning a 4th 
embodiment of this invention. 

[0087]It is two rows of upper and lower sides, and the accommodation slot 306 for accommodating a 
plate-like washer plates [ which are planar pressure grant members / 304a-304f ] part in the outside 
surface side of the 1st end plate 302 that constitutes this fuel cell stack 300 estranges a prescribed 
interval every horizontally, and is established in six places. It is two rows of upper and lower sides, and 
the acconunodation slot 310 which counters the accommodation slot 306 and accommodates selectively 
the washer plates 304a-304f in the back up plate 308 which counters the 1st end plate 302 and is 
arranged estranges a prescribed interval every horizontally, and is established in six places. The pressing 
part 312 which projects in the washer plate 304a-304f side is formed in this accommodation slot 310. 
[0088]In the fuel cell stack 300 constituted in this way, the six washer plates 304a-304f are arranged 
corresponding to the accommodation slots 306 and 310 formed in the 1st end plate 302 and the back up 
plate 308, respectively, for example. Thereby, the washer plates 304a-304f can be built into a desired 
position easily and certainly, and the effect that the attachment work nature of the fuel cell stack 300 
improves effectively is acquired. 

[0089] Drawing 24 is a partial section explanatory view of the fuel cell stack 320 concerning a 5th 
embodiment of this invention. 

[0090]In this fuel cell stack 320, the sphere form pressing part 324 which bulges in the washer plate 
304a-304f side from the center section of the accommodation slot 310 is formed in the back up plate 
322. Since other composition is the same as that of the fuel cell stack 300 concerning a 4th embodiment, 
the detailed explanation is omitted. 

[009 l] Dra wing 25 is a partial section explanatory view of the fiiel cell stack 340 concerning a 6th 
embodiment of this invention. 

[0092]In this fuel cell stack 340, the accommodation slot 306 of the 1st end plate 302 and the 
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accommodation slot 344 on the identical shape are formed in the back up plate 342. The washer plates 
264a-264f are accommodated in these accommodation slots 306 and 344. As for the washer plates 264a- 
264f, while the flat face 276 is arranged at the 1st end-plate 302 side, the curving surface 278 is arranged 
corresponding to the back-up-plate 342 side. Since other composition is the same as that of the fuel cell 
stack 300 concerning a 4th embodiment, the detailed explanation is omitted. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawmg li lt is an outline strabism explanatory view of the fuel cell system incorporating the fuel cell 

stack concerning a 1st embodiment of this invention. 

[Drawing 2] It is a side explanatory view of said fuel cell system. 

[Drawing 3] It is an important section exploded perspective view of said fiiel cell stack. 

[Drawing 4]I t is an important section vertical section explanatory view of said fuel cell stack. 

[Drawing 5] It is a transverse-plane explanatory view of one field of the 2nd separator that constitutes 

said fuel cell stack. 

[Drawing 6]I t is a transverse-plane explanatory view of the field of another side of said 2nd separator. 
[Drawing 71 It is an outline vertical section explanatory view of said fuel cell stack. 
[Drawing 8] It is an explanatory view showing the connection structure of the electric power extraction 
terminal which constitutes said fuel cell stack. 

[Drawing 9] It is a strabism explanatory view of the electric conduction plate which constitutes said fiiel 
cell stack. 

[Drawing 10] It is a channel explanatory view showing the flow of the fluid in said fuel cell stack. 

[Drawing lljl t is a transverse-plane explanatory view of the field by the side of the inner direction of 

the 2nd end plate that constitutes said fUel cell stack. 

[Drawing 12] It is a transverse-plane explanatory view of said fuel cell stack. 

[Drawing 13] It is a flat-surface explanatory view of said fuel cell stack. 

[Drawing 14] It is a transverse-plane explanatory view of said fuel cell system in the state where the 
piping mechanism was omitted. 

[Drawing 15] It is a back explanatory view of said fuel cell system. 

[Drawing 16] It is a strabism explanatory view showing said fuel cell system bottom. 

Prawing 17]I t is a transverse-plane explanatory view of said fuel cell system. 

[Drawing 18]I t is a transverse-plane explanatory view of the fuel cell stack concerning a 2nd 

embodiment of this invention. 

Prawing 19] It is an outline strabism explanatory view of the fuel cell stack concerning a 3rd 
embodiment of this invention. 

[Drawing 201 It is an oufline vertical section explanatory view of said fuel cell stack. 
Prawing 21] It is a transverse-plane explanatory view of said fuel cell stack. 

[Drawing 22] the pressurization state of said fuel cell stack is shown - it is a section explanatory view in 
part. 

[Drawing 231 It is a partial section explanatory view of the fuel cell stack concerning a 4th embodiment 
of this invention. 

[Drawing 24] I t is a partial section explanatory view of the fuel cell stack concerning a 5th embodiment 
of this invention. 

[Drawing 25] It is a partial section explanatory view of the fuel cell stack concerning a 6th embodiment 
of this invention. 
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[Description of Notations] 
10 — Fuel cell system 

12, 14, 240, 260, 300, 320, 340 - Fuel cell stack 
16, 18, 24, 26, 302 "End plate 

20, 22 - Electric power extraction terminal 28 - Piping mechanism 

30 - Mounting mechanism 32 ~ Unit fuel cell cell . 

34, 36 - Separator 38 - Electrolyte membrane 

40 - Cathode lateral electrode 42 - Anode lateral electrode 

56a, 66a, 100a, 120a ~ Oxidizing agent gas inlet 

56b, 66b, 100b, 120b - Oxidant gas exit 

58a, 68a, 102a, 122a - Fuel gas inlet 

58b, 68b, 102b, 122b - Fuel gas outlet 

60a-60d and 70a-70d and 104a-104d - Cooling-medium entrance 

60e-60h and 70e-70h and 104e-104h - Cooling-medium exit 

62, 65 ~ Oxidant gas passage groove 72, 73 - Fuel gas flow route slot 

74a-74d — Cooling-medium channel 80 - Tag block 

82, 180 - Electric conduction plate 106, 182 - Connection plate part 

124a-124h - Cooling-medium passage groove 

134 — Supply line 136 ~ Exhaust pipe way 

140, 262 -- Clamping mechanism 142 — Fluid chamber 

145, 266 — Force means 

146a-146c and 268a-268f - Belleville spring 

148, 308, 322, 342 - Back up plate 

154, 270 - Tie rod 160a, 160b - Bracket part 

162a, 162b - Mount bracket 

168 — Rubber mount 186a, 186b — Stranded wire 

188a, 188b - Rubber cover 

264a-264f and 304a-304f - Washer plate 



[Translation done.] 
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